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BIRMAL 






make 






magnesium castings 
of all kinds 
by all 











processes 





‘From a pin to a steam roller’ — BIRMAL have 





a long experience of producing magnesium castings 






of all types by the sand, gravity and pressure die processes. 






Our staff of qualified technicians is always available 





to discuss your metallurgical and design problems, 





and to recommend the process for most economic production. 






See tae 


BIRMINGHAM ALUMINIUM CASTING (1903) CO LTD 






Birmid Works Smethwick 40 Staffs 
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Reverse image attachment copy mills both 
A UTO M1, A 710 left- and right-hand die halves at the 
same time from the same model. Copying 
is accurate to within .002”, fully automatic 
HYDROCOPYIN G and needs no supervision. 360° profiles 
can be produced without using a rotating 


D | E - $ ' N K ; | G table and feed is constant—and on vertical 


contours up to 90°. Light feeler pressure 


MAGHIN E KA 200 permits the use of wooden or plaster models. 


Standard table sizes wp to 924" x 253". 
One, two, four or six spindles. 


A two-spindle machine is available 
for immediate delivery. 


A2 
A /e 
“RIGID 
SOLE U.K. DISTRIBUTORS: 
Write for 
technical 


brochure PE/172 


Telephone WESTERN 8077 (8 lines) 





DOWDING & DOLL LTD 


346 KENSINGTON HIGH STREET, LONDON, W.14 












Telegrams ACCURATOOL HAMMER LONDON 
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ZEISS 


RENOWNED THROUGHOUT THE WORLD—MANUFACTURERS OF 
MORE THAN 4,000 DIFFERENT SCIENTIFIC AND 
OPTICAL INSTRUMENTS. 






























1 Interference Comparator or large Interferometer 
2 Involute Gear Tester 

3 Gear Tooth Testing Machine 

4 Universal Measuring Microscope 

5 Universal Horizontal Metroscope 


To obtain further particulars of our full range of 
precision measuring instruments 
write to: 


CARLZEISS) «C+ Z. SCIENTIFIC INSTRUMENTS LIMITED (CARI ZEISS 
| JENA | 12a GOLDEN SQUARE, LONDON, W.! Tel: GER 4488, 1997/8/9 | JENA | 


Sole agents in-the United Kingdom and Northern Ireland 
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PUZZLE CORWER 7 


Maybe some modern art is bewildering; but let’s be 
fair Perhaps if you were as skilled in art appreciation as 
you are in production engineering, you could answer this 
one too. 


We pride ourselves at Webster and Bennett that we 
know most of the answers when it comes to boring and 
turning, and our customers agree. In fact, our own 
“‘puzzle corner” is always busy translating customers’ 
drawings into machinable possibilities, and quite often 
remarkably favourable floor-to-floor times result. 


If you have to machine castings and forgings up to 
80” swing, perhaps we can help you. Send us drawings of 
your components; our technicians will be glad to submit 
production proposals. 




















A standard Webster and Bennett 
Boring Mill with 60” Chuck, ad- 
mitting 35” under the turret 
and 24” under the cross-slide 
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WEBSTER & BENNETT LTD., COVENTRY, ENGLAND 
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IN EVERY 


INGOT - 


. . + cast from the furnaces of the 
Osborn group of Companies, cumu- 
lative experience from generations 
of craftsmanship is combined with 
modern research and technology to 
produce steel of superlative quality. 
A wide range of high-speed and 
other special tool steels is manu- 
factured and many other products 
including steel castings, forgings 
and engineers’ cutting tools are 
produced within the same organisation. 


STEELMAKERS 
STEELFOUNDERS 
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THEY ALL STOPPED TO LOOK 











When a group of Foundry Technicians and 
Executives recently visited the Edgar Allen Steel 
Foundry, their main interest was the latest concep- 
tion of the art of quenching. This takes the form of 
a 3-stage batch quenching furnace for the treatment 
of carbon, austenitic (11-14°,) manganese and alloy 
steel castings, and a new method of ensuring 
prompt efficient contact of the castings with the 
quenching medium. 

The installation of this up-to-date and efficient 
equipment is another great step forward in 
Range of products illustrated in our Steel Edgar Allen & Co. Ltd’s constant aim - “Quality 
Foundry Book. May we post you a copy? — . The purpose behind it? - YOUR 
interests ¢ 


oe wee ee ewe wm ws 


| ’ wi : : a 
Edgar Allen «Co.Limited | Riiecac osama 
IMPERIAL STEEL WORKS - SHEFFIELD - 9 


‘Steel Foundry Book 


For this Booklet post the coupon to-day a 
pe) ee a ee eee oe oe a 
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Designers of production machines specify 





MAXAM 


for Quality and Precision 





Ports Tapped BSP 










Compression Spring 


Valve Member 


Return-spring Guide Housing 





Chromed and Polished Bore 


Sleeve Drillings 


Control Lever Knob 


Close-tolerance ‘0’ Rings 





UY 


=< This sectioned lever-operated valve is typical of MAXAM detailed design for high- 
efficiency operation, and scrupulous attention to all features that guarantee complete 
reliability with minimum maintenance. 


* Valve Member— designed and machined to provide 
maximum strength whilst offering minimum resistance to 
air flow. 


* Return-spring Guide Housing — assists spring to provide 
true axial thrust when returning valve member, thus 
preventing side wear on packings. 


* Control Lever Knob— available in colour for identification 
purposes. 


* Ports Tapped B.S.P.—with tube form providing an airtight 
seal for #;” and 4” o/d copper tube on }” B.S.P. and 
4” B.S.P. valves respectively. 


* Chromed ané Polished Bore—for improved wear ; 
characteristics and exceptionally low frictional resistance. 


* Close-tolerance ‘O’ Rings — these are specially 
manufactured to provide positive sealing within 
recommended pressure range. 


For completely reliable operation 
with maximum economy—specify 









* Sleeve Drillings—specially machined and polished to 
reduce packing wear to a minimum and provide maximum 
air flow. 


* Compression Spring — of adequate proportions to ensure 
positive action. 


* Side Plates— reversible for alternative operating conditions. 
* Link Pin—ensures positive direct action. 

66°, of current production in machine shops is for companies whose 
designers — with experience of MAXAM product quality, performance 


and reliability—have planned their future flow production machines 
with MAXAM Fluid Power Equipment in mind ! 


MAXAM POWER LIMITED 


Camborne, England. Telephone: Camborne 2275 (10 lines) 
London Office: 44 Brook Street W.1. Telephone: HY De Park 9444 


THe 


A company in the Holman Group which has branches, technical representatives and 
agents throughout the United Kingdom and the world 








Fluid Power Equipment 
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Ah! 
The good 








but for 
heavy duty 
production 
today 














CINCINNATI 


HYPOWERMATIC MILLING MACHINES 


168 Standard Sizes and Styles of 
HYPOWERMATIC—table travels from 3 to 
14 feet to suit your individual production 
requirements. With spindle drives up to 

50 h.p., table feeds infinitely variable between 
4 and 150”/min., rapid traverse rates up to 
300”/min. and automatic backlash eliminator 
to the table, the right conditions for every 
production milling set-up are assured. 

In addition, these unit construction 
machines can be readily engineered 


for special applications. 
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Write now for Catalogue 
No. 1871 E for full information to... 
Chas. Churchill & Co. Ltd., London, 

Birmingham, Manchester, Gateshead, Glasgow. 


Birmingham 24 








At the flick 


of a switch 


Controlled air is the safest, sim- 
plest and most inexpensive med- 
ium of power transmission, and 
no system is so efficient as RED 
RING. Cylinders are available 3 ha the ap 
from 1” to 14” diameter and in | a 
any length. Air Hoists and 


full range of control valves. 
At the touch 


of the toe 
Stuart Davis engineers with long experi- 
ence of air control and its applications are 
available for consultation at all times. 


manufactured by 


aa TEAR THIS OFF 
‘ni PIN ITTO YOUR 
LETTERHEAD & 


POST TO 
STUART 


Makers of oe —— DAVIS 


LIMITED COVENTRY 


STUART DAVIS LTD. MUCH PARK ST. COVENTRY * RED RING 
Telephone: Coventry 63091-2 detailsplease 












soft metals. 


WINGS DAY SEPT igth 
GIVE FOR 

THOSE WHO, 

GAVE | 











The reduced thread face of the anvil 
eliminates all shearing action, 
particular advantage when gauging 
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Thread grinding the anvils. 





As there are no projections q 
from the side of the caliper 
frame it is suitable for gauging 
shouldered work. 





Featuring Horstmann gauges 


The Horstmann Model 52 Screw Caliper Gauge puts accuracy in your hands. 
In addition to the features displayed above, it incorporates many other 
advantages, all of which contribute to fine accuracy, versatility, long life 
and ease of handling. The anvils are set so that they do not roll — all 
shearing action is eliminated — the caliper is suitable for either left- or 
right-hand threads — and it is ideal for gauging Acme forms and shouldered 
work. Model 52 is available in a full range of B.A., American, Unified, 
Whitworth and Metric forms of thread. 

Horstmann also make screw or plain Plug and Ring type gauges. All these 
precision instruments are guaranteed for accuracy, hardness and finish to 
the requirements laid down by the National Physical Laboratory. 


May we send you descriptive leaflets ? 


PLUG, RING & CALIPER GAUGES 


THE HORSTMANN GEAR COMPANY LIMITED 
NEWBRIDGE WORKS - BATH - ENGLAND ~ Tel.: 7241 
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FOR GREATER VERSATILITY- EFFICIENCY- ACCURACY 











— Brown & Sharpe/— 


No. 5 TOOL AND CUTTER GRINDER 


Designed specifically for sharpening cutters and tools efficiently, 
simply and quickly, the No. 5 merits the careful consideration 
of all users of such equipment, particularly in the field of 
sharpening smaller cutters and end-mills. Additional equipment 
which is available increases the variety of operations easily 
performed on this machine. Outstanding features of this new 
design include :- 





scseetninsateseesiaentneenentestesessin é 


Double-ended ball-bearing wheel spindle (super-precision, 
permanently sealed, grease lubricated bearing). 


Ingenious roller-bearing table. 


| 
j 
j 


4-location table crank or knob. 


Centres : Swing, diameter ... exe oe 
Takes length ea oo oi 


























Brown & Sharpe 


No. 10N CUTTER AND TOOL GRINDER 
With Universal or Plain Equipment 





The No. ION with Universal Equipment includes 
revolving spindle headstock equipment, internal 
grinding attachment, formed cutter sharpening attach- 
ment (in-feed type) and surface grinding vice. The 
No. 10N with Plain Equipment is available for those 
whose sole concern is cutter and tool sharpening. 


Operating controls at both front and rear of table. 
Unit type double-ended anti-friction bearing wheel 
spindle. Sliding table mounted on arrangement of 
precision-ground steel rollers. Carriage design 
eliminates tendency to ‘ twist’ on its ways. Eye-level 
spindle-elevating handwheel. 


Centres : Swing, diameter... a 
Takes length ae os ae 














Sole Agents in the British Isles : 


BUCK & HICKMAN LTD. 


Machine Tools : Otterspool Way, Watford By-pass, Herts. Head Office : 2/8 Whitechapel Road, London, E.1. 
Branches : Alperton, Birmingham, Bristol, Leeds, Manchester, Glasgow. 
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the one that got away... 


Friday fish, to find one of the few anglers 
whose hooks are not hardened in 

Birlec furnaces! For all small steel parts 
needing accurate production hardening 

and tempering, Birlec shaker hearth furnaces 
are pre-eminently suitable. 


BIRLEC SHAKER HEARTH 
furnaces are available in standardised 
capacities with appropriate non-scaling, 
non-decarburising atmosphere control. 


BIRLEC LIMITED 


An A.E.1. Company 


ERDINGTON + BIRMINGHAM 24 


LONDON : SHEFFIELD : GLASGOW : NEWCASTLE-ON-TYNE : JOHANNESBURG 


SM/B 3955 
















come quickest! 
last longest!! 
cost least to use!!! 
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buttoned up 


sd Ya 
MEASUREMENT 7; ( 


Batch control for a liquid mix nowadays 
requires precise amounts of several ingredients 


to be dispensed in exact quantities. Too often 





and a mind of his own. MEASUREMENT 
have replaced this uncertain method with a 
system of metered control. The quantities are pre-set on a dialled control panel and 
supplied to the mix, from a remote control point if necessary, at the press of a button. 


Quantities are precise, records are automatic, control is complete and the bucket is out. 


meters are matters for 


MEASUREMENT 


MEASUREMENT LIMITED (A Parkinson Cowan Company) 
Tameside Works, Dobcross, Near Oldham Telephone: Delph 424 (5 lines) Telegrams: Supermeter, Dobcross 
EXPORT ENQUIRIES TO: Parkinson Cowan Group Exports Ltd., 


Terminal House, Grosvenor Gardens, London, S.W.| Telephone: Sloane 0111/4 Cables: DISC, London 
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10 Reasons 


why you will now choose a 


THOMPSON 


SURFACE GRINDER 





t: Fitted with the EXCLUSIVE HYDRA- 8 AUTOMATIC LUBRICATION REDUCED OPERATOR FATIGUE 
COOL HYDRAULIC SYSTEM for Constant Filtered oil supply prolongs life of ways. Simplified controls conveniently group- 
accuracy. ed in operating area for easy operation. 
ADJUSTABLE BRONZE FRONT SPINDLE 
MAXIMUM RIGIDITY 6) BEARINGS tide dy CCURATE WHEELEEAD 
Work table runs on Vee and Flat Slide. Heavy alloy heat treated spindle. Sy et deel a no 
Extra heavy column, wheelhead on large BALL BEARING SPINDLE Hy meray rapid binge) = woes oi 
rectangular ways. SUPPLIED IF PREFERRED. a ee ee 8 
4) FLAME HARDENED CROSS SLIDE WAYS MANUAL CROSS FEED CROSS FEED WHEELHEAD 
Heavy dove-tail ways are hardened and Standard equipment for accurate Built-in wheel dresser and hydraulic 
ground, shoulder or slot grinding. truing feed to wheel head. 


SOLE AGENTS: 


ROCKWELL 


For further particulars write or telephone TODAY 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. 
TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2622 
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MACHINE Too. So.. (iF D 
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~ 
Adjustable Storage 
eo. &S you need it ® 





U-RACK UNIT SPECIFICATIONS 
Capacity: 5 tons Depth: 4% in. 
Height: 13% in. - Weight: 20 Ibs, 
Width: 24 in. 








Store any length... any capacity 
..-and do it economically! 


Fool-proof, safe, interlocking features make RACK U-RACKS 
the simplest and most economical method of giving you temporary 
or permanent storage facilities for any length steel stock or pipe. 
Made of welded steel channel into units weighing only 20 pounds 
each, U-RACKS are easy to erect or dismantle . . . and they will 
provide you with years of dependable service and maximum safety. 

A RACK Engineer will gladly call at your plant to make specific 
storage recommendations without obligation! 
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NEW 


A BALL POINT THAT | 





REPRODUCES CLEARLY 
ON ALL COPY MACHINES | 











Now all office notes, c s d ts can be made 

in ink—and reproduced clearly, indelibly, permanently, in bd 
the office copy machine. The special Bic Reproduction Ink i 
resists infra-red and ultra-violet rays: every type of copy- S) 
ing machine can take it, every copy is always perfectly | “| 
reproduced. The copies resist all chemicals and chemical i 0) 
reactions—and never fade with time or strong light. The gx 


Bic Crystal with Reproduction Ink puts notes on record 
immediately—saves office staff the time and trouble of 
copying them out; and that means a saving of money, too. 


Reproduction Ink can also be supplied in all other ball points 








choose, Reproduction Ink gives rich black writing that’s 








| 

| 

| 

of the Bic range—and in Bic refills, too. Whatever style you | 


always easy to read. | ' 


. it comes out clearly on all copy machines! f | ] 
' 





Make a note. . 





REGD. TRADE MARK 


CRYSTAL WITH RETAIL 
REPRODUCTION INK 


The world’s best 


for a shilling. 
Pee aes Se eS Ss 
For Bulk ‘orders "see your local supplier—or fill in IPE/1 
7 coupon for information direct from Biro Swan Limited. 
NAME. 





Bo appress. 


Biro Swan Limited, Swan House, Whitby Avenue, London N.W.10. 
Manufacturers of Biro, Zing and Bic Products. Tel: ELGAR 4060 


L. = oe 
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Extending the range of O.M.T. Optical Rotary Indexing Tables, 

this new 8” inclinable model simplifies machining or inspection of 
workpieces with compound angles. 

For the rotary movement scale reading by an easy-to-read, brightly 
illuminated projection screen is direct to 2 seconds of arc and a design feature 
permits the table to be set to give a zero reading in any position. The 

angular position in the inclined plane is observed through a microscope. 


Diameter of platen ... ... 8” (208 mm) 
Height (horizontal position .. 8" (208 mm) 
Height (vertical position) ses eee eee eee 18) (886 mm) 
Overall Size tee see eee oeee)~=6- 8B" 1282" (5650 mm x 824 mm) 
Scale readings (rotary movement) ... direct to 2 secs. of arc. 


Scale readings (inclinable movement) ... direct to 80 secs. of aro. 
10”, 16” and 80” Rotary Tables; the two larger sizes available 


for both movements reading direct to 1 second of arc. 
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A precision product of 

OPTICAL MEASURING TOOLS LTD 
MAIDENHEAD ENGLAND 

SALES ORGANISATION 


P.2108 
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the machine |) ~ 
youcant © 
afford to be 

without! 
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A & S Model 2D . 
Production Milling Machine vs 
with automatic cycle \ 


Mode! 2B also available with 
normal automatic feed 





Somebody said “‘ You cannot do today’s job on 
yesterday’s tools and still be in business tomorrow.” 
If you agree, how can you afford not to replace slow, out-of-date 
machinery by modern high-efficiency equivalents? 

What this country needs is simple automatic-cycle tools like 


our model 2D, that save money by doing more work per man-hour. 


Here you have a heavy, powerful miller giving you fast 
controlled production from a simple mechanical automatic 
cycle at an economic price. With its 23” automatic table 
traverse 20 table feeds and 12 spindle speeds it is capable 

of higher output per pound capital cost than either 

(a) a general purpose machine with its high labour wastage or 
(b) a too complicated and costly fully automatic machine. 

Let us send you a brochure describing this machine fully. 
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ADCOCK & SHIPLEY LTD 
P.O. Box 22, Ash Street, Leicester 


Telephone: Leicester 24154-6 








Telegrams & Cables: Adcock, Leicester 


Built up to a standard-not down to a price 











bien vie, UAH 
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whether 

it’s one 

ina 
thousand... 





or a thousand 
from one... 





when it calls for castings... 


individual castings up to 7 tons 
castings up to 185in. diameter 
repetition castings a speciality 
as cast or finished machined 


produced in modern electric furnaces 
under expert metallurgical supervision 


Send for Publication 5938S 





call for 





GROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 
Head Office: Thornbury Bradford3 Yorkshire 
Telephone: 65251 (20 lines) Telegrams: ‘‘Crofters Bradford Telex” Telex 51186 
Branches at: Belfast, Birmingham, Bristol, Cardiff, Dublin, Glasgow, Ipswich, Leeds. Liverpool, 


London, Manchester, Newcastle, Northampton, Nottingham. Sheffield, Stoke-on-Trent, Subsidiary 
Companies in Canada, South Africa, U.S.A. Worid-Wide Representation 
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Minor Cylinders—}” to 2}” dia. 


Standard Cylinders—13” to 8” dia. 





Heavy Duty Cylinders—2” to 12” dia. 


iw 
A) Control Valves and Accessories 
—_e 

— ele -y for all pneumatic applications 


Catalogue on application to: 








MARTONAIR LTD -: PARKSHOT - RICHMOND - SURREY : 


Also in Australia, Belgium, Canada, Denmark, Finland, France, Germany, Holland, Italy, 








New Zealand, Norway, South Africa, Spain, Sweden, Switzerland, U.S.A. ADM 
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here 4S your ankwer td.... 


SMALL BATCH PRODUCTIO 


EXAMPLE SHOWN WAS 
al 7 er BEING PRODUCED IN 
by ., e BATCHES OF FIVE FROM 13 
ce Cg pee DIA, 65 TONS PER SQ. INS. HEAT 
TREATED NICKEL CHROME 
MOLYBDENUM STEEL, ON A 
STANDARD CENTRE LATHE 
IN A FLOOR TO FLOOR 


TIME OF 30 MINS. EACH 











ah ssa oe cat 
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760" DIA 
‘758° 
I” DIA 
1-583” 
1-581 

” DIA 
1010" DIA 
1008 
‘875 
873 




















THE | 3-1 CENTRE LATHE 


HYDRAULIC COPYING AT- WITH HYDRAULIC COPYING ATTACHMENT 
Heecieniewmemeracems § COMPLETED THE SAME OPERATION IN A FLOOR TO 


| ee enaewiise FLOOR TIME OF 6 MINUTES EACH, WITH A SET-UP 


GIVING MAXIMUM FLEXIBIL- TIME OF 35 MINUTES 
ITY FOR FACE AND LONGITU- 


DINAL COPYING A SAVING OF 85 MINUTES PER BATCH 











EY i Dean m ith Grace TELEX No. 51-123 » TELEGRAMS: LATHES KEIGHLEY TELEX 


TEL. No. 5261 (7 lines) 


Be A EC 
KEIGHLEY 


ENGLAND 
LIMITED 


italy, 


A 0.43 


We manufacture * 43-30” SWING ENGINE LATHES SURFACING AND BORING LATHES - TOOLROOM LATHES 








why pick on us P 

















faisisisigisigit 























the whole in one 


BRITISH DIE CASTING AND ENGINEERING COMPANY LIMITED 


EDWARD ROAD - NEW BARNET - HERTS - TEL: BARNET 9211 


Also at WEST CHIRTON TRADING ESTATE « NORTH SHIELDS - NORTHUMBERLANP 
NORTH SHIELDS 2100 
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Yes, why? asks the motorist, 

faced with yet another demand on his 
purse — parking meters. Well, it’s a good 
question, and maybe the Minister of 
Transport knows the answer. But if you’ve 
got to pay, you’ve got to pay — and 

here’s a meter that’ll make it almost a 
pleasure (road funds to you, too!). 

It’s the Duncan Miller Mode} 60, 
now being made in this country 
by Adams Powel Equipment Ltd. 
They picked on us to 
cast the parts— 90% of 
them in zinc. The largest 
weighs 5} lbs., the 
smallest 0.013 lbs. Have 
you got a pressure 

die casting problem? 
Come and park it on us. 





CRC 33 
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(left) Batch type Cyclone 
Tempering Furnace 


for production tempering of 
dense loads. Gas fired or electric. — 
Work chamber sizes from 12” 
dia. x 16” deep to 72” dia. x 84” 



























































deep. 
: . fi . (right) Batch type super 
eee ss er) Cyclone Furnace | 
aS , i for production tempering, hard- | i 
s00d | | ening or normalizing. Electric i 
er of (also gas or oil fired). Work | | | 
‘ites Cs | chamber sizes 25” dia. x 20" deep | 
S | to 72” dia. x 84” deep. 
-and SS Hh 
st a tH | 
00!). == alll ‘eal 
1 60, 
ntry 4 4 
Ltd. | 
isto | 
% of | I A 
, } at 
ee ki Toolroom Box Type H | 
Aawet Cyclone Furnace : dberg teed FP 
sure | electric or gas. For tem- . A ohn 
em? pering or _pre-heating " 
1 US. tools, dies and other small . O ed oug ede : 
parts. Work chamber a3 sq O e O 
sizes from 12” wide x : 
16” deep x 18” high to d g a 
24” wide x 48” deep x 18” Da ambe 
high 
os 
Production Box Type Cyclone ae 
Tempering Furnace 
for heavy production loads such 
as gears or forgings. Gas fired. tlle 
Two temperature ranges— up to i 
700°C. or 782°C. Work cham- % 
bers sizes 24” x 24” x 18” to 72” |_ bess 
| x 144” x 48” 22 7 
s Ba 
if 
Conveyer Cyclone Tempering Furnace Special sizes of these furnaces can 
: for production tempering of small parts be built to customers’ requirements 
‘ such as bolts or springs. Gas fired or 
‘ED Clectric.| Temperature range up to 700°C = ELECTRIC RESISTANCE FURNACE CO. LTD. 
} ork chamber sizes 18” wide x 96” deep 


x 12” high to 32” wide x 21' 0” deep x 16” Netherby, Queens Rd., Weybridge, Surrey. Phone: Weybridge 3816 
high. Associated with Electro-Chemical Engineering Co. Ltd. 
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The World’s Most 
Advanced Automatics 


incorporating 


the New 


~ CONSTANT THROW TURRET =~ 


CONSTANT CRANK THROW AT ALL TURRET POSITIONS 
INCREASED FEED TRAVEL OF TURRET SLIDE 
INCREASED OVERALL LENGTH CAPACITY 

GREATER WORK CLEARANCE ON INDEXING 

HARMONIC, SHOCK-FREE INDEXING 


ABSENCE OF TURRET DRAG AND BOUNCE 


DEEP DRILLING WITH THE WE 4%. 


SKIF INDEXING ATTACHMENT 
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Automatic 


| , Screw Machine 


CAPACITY 13 mm 


NRP2357 





(MACHINE TOOLS) LIMITED 


GARANTOOLS HOUSE - PORTLAND ROAD - HOVE - SUSSEX 
Telephone: HOVE 47253 Telegrams: Garantools, Portslade 
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LONDON - BIRMINGHAM - GLASGOW : MANCHESTER : BRISTOL 
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Rapid, 
high-quality 









photoprinting 


and no ventilating system required 


The Ilford AZOFLEX Model 246 Combine printing 
and developing machine (formerly known as Model 
46/35) is designed for use in the print room of the large 
drawing office. It does not produce unpleasant fumes 
and special ventilating systems are thus unnecessary, 
making it a simple matter to move the machine to a 7 
new position at any time. 








x 


© Exposure, development and print 
delivery synchronized for simplicity 

, of operation. 

®@ All controls conveniently located for 
rapid, effortless adjustment. 

® Pneumatic-assisted handling of 
originals and sensitised material to 
obviate fatigue. 


® Complete design co-ordinated for 
exceptionally-high potential output. 

® Excellent mechanical layout giving 
silent, vibrationless running. 

® Comprehensive maintenance service 
available at nominal cost. 





Capacity: rolls and cut sheets up to 42 in. wide. 
Printing speed: from 2 ft. to 30 {t. per minute. 
Lamp: H.P.M.V. quartz, 3,600 wait. 
Dimensions: height, 58 in., width, 72 in., cepth 
(tray extended) 80 in. Weight : approx. 1,400 Ib. 
Subject to certain conditions. the majority of 
AZOFLEX photoprinting machines can be hired 
as an alternative to outright purchase. 


ILFORD Berge iiee 


PHOTOPRINTING MACHINES & MATERIALS 


Ful details from 
ILFOR DLIMITED, IN DUSTRIAL SALES DEPT AZ18AA 
ILFORD, ESSEX. TELEPHONE: ILFora 3000 
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ETAMIC 














OPTICAL MEASURING TOOLS LTD of 
Maidenhead have reached an agreement 
with 

ATELIERS DE NORMANDIE, PARIS 
for the manufacture and marketing 
in the United Kingdom of 

, ETAMIC pneumatic gauging equipment 








for 


Under the arrangement Optical Measuring Tools Ltd., who 

. have established an international reputation as manufacturers 
of high precision optical inspection equipment, will produce 
a complete range of ETAMIC units with general and special 


ut. purpose applications for air gauging, automatic machine tool 

ig control and other industrial purposes. 

sal With the knowledge that this equipment is 

ine } invariably employed on high production, automatic 

a : installations, a 12-hour service will always be guaranteed 
cepth 

400 Ib. 


| MI 
W C 


OPTICAL MEASURING TOOLS LTD : MAIDENHEAD 


Riats Telephone : Maidenhead 3704 Telegrams: ‘Optool’ Maidenhead 
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The key to 
automation 


" off 


the peg " 


‘Progressive’ or ‘linked line’ or ‘off the peg’ automation means 
basically the same—Hymatic Automation. As far back as 1953 
Hymatic were turning out automatic linking devices, units 
with which you can link standard or near standard 

machine tools in your production line. The key is automatic 
linking equipment: and Hymatic are the people to cut the 

key. You can learn how automation ‘off the peg’ can be 
applied to your production line in a booklet called ‘Hymatic 
Automation’. It describes automatic linking devices and 

other automatic work handling equipment. Send for a copy 

to the Hymatic Engineering Co, Ltd, Redditch, Worcestershire. 
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@ Th Models LQ and AQ S Falls A ic Lath 
Sustened weil the note and necator sie a NEW SENECA FALLS 


turning shafts on a single machine without removing the work and zo 
without attention on the operator’s part. Model LQ and AQ Automatic Lathes 








A typical example is the machining operation on the stem end of | DESIGN FEATURES | 

a rear axle shaft which is rough turned with multiple tools on a rear 

carriage while finish turning is done with single, tracer-controlled tools @ Simplified changeover features for reduced set-up 
on each of the two overarm carriages. Thus the advantages of multiple time. 


tooling for stock removal and single tool tracer turning for accurate 
finish operations are combined. By this method extremely close toler- Feed rate may be automatically changed during cutting 
ances are maintained since the pressure of the single tool is constant cycle. 


over the entire length of the work piece, and full advantage can be @ Streamline design for efficient chip guarding. 
taken of the higher cutting speeds now possible with newer carbide 
and oxide tool meterieis. @ Screw feed to all carriages. 
The machining operation is completely automatic — the operator loads @ Four speed head with automatic change-over. 
shafts between centres and pushes the starting button; multiple tools @ Large chip flow area. 
rough turn; tracer tools then finish turn; and finally the machine stops @ All templates clear of chip area 
with all tools returned to starting position. : 
@ All ways hardened, ground and replaceable. 
A similar type lathe is used for the flange turning operation. Varying . a ‘ 
application of multiple tooling or single tracers to either rear or @ Open front design facilitates loading and unloading. 
overarm carriages is possible on these lathes and complete “in line” @ Straight line diameter adjustment for tracer tools — no 
automation can be engineered to specific production requirements. shoulder length change to correct. 


wens DEVONSHIRE HOUSE, VICARAGE CRESCENT 


to GASTON E.MARBAIX LTD BATTERSEA, LONDON, S.W.11 


Dept. IP.2476 


PHONE : BATTERSEA 8888 (8 lines) 
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What is 
the cheapest 
and simplest way 


of fixing 


a o———— 


£o tis? ..) 


When both are metal—the answer is almost invariably stud welding. The 
cost may be as little as one fifth of, for instance, the cost of drilling and 
tapping. The time an even smaller fraction. And stud welding is far 
stronger than any alternative method and absolutely permanent. 

Stud welding is speeding up production and lowering costs in an immense 
range of industries from shipbuilding to domestic equipment. Attachments 
may be of almost any shape. A talk with our Engineers perhaps, followed 


by a demonstration, will be worth your while. 


(rompton Parkinson 


STUD WELDING 


CROMPTON PARKINSON (STUD WELDING) LIMITED 
1-3 Brixton Road, London, 8.W.9. Telephone: Reliance 7676 
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| Be as 

: ENGLISH STEEL TOOL CORPORATION 
| oa & Holme Lane Works, Sheffield 

\Sdela ari toll alcl (oil cam lV Am DIU) 4.0m vem Va dela Molalelol an 3; 62-64 Scotswood Rd., Newcastle 


North Street Works, Openshaw, Manchester 
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Mr. STEEL’S 
NEW 
WAREHOUSE 
FOR 
BRIGHT 
STEEL 
BARS Mr. STEEL ! 


We illustrate two of the bays of our new warehouse | 
which has been erected at Usaspead Corner without 
interrupting the service to our customers. 
These buildings contain over 5,000 tons of 



































Macready’s have this separate 























warehouse at King’s Cross for igh | 
idee Mealtadh Haskins ced bright steel bars ane also house our Offices. 
Alloy Stee! Bars. The Macready service, facilities and stocks are second to none, and your orders 


and instructions receive immediate attention. Quick deliveries are maintained by 
our own fleet of lorries. 
USE MACREADY’S . . . we can help you to maintain YOUR deliveries. 


MACREADY’S METAL CO. LTD. 


USASPEAD CORNER, PENTONVILLE ROAD, LONDON, N.I. 


Telephone: TERminus 7060 (20 lines) Telegrams: Usaspead, London, Telex Telex No.: 22788 














This is an example of All-Welded Machine 

Bed Plates manufactured by this Company. 
The photographs show how well the 
complications of modern machine practice can 
be overcome by this modern method, 


resulting in great economies. 





ALL WELDED MACHINE BED PLATE 





We can profile cut any 
shape in mild steel from 
1” to 6” in thickness. , 
Our products are clean 
cut and necessitate the 





minimum of machining 
and finishing. They make 
for large economies in 


i IRE se tie 


reducing the number of 


oe 


operations. Send your 
enquiries to :- 





FABRICATED BED PLATE 


460 MANCHESTER RD. BOLTON Phone BOLTON 4020 (3 LINES) TELEGRAMS ‘WAGON’ BOLTON 
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See 


| ARALDITE 





2) 


| by 


Nt. 





. | Araldite Gitxemaans 


p Araldite is a registered trade name 





May we send you further details? 





TON 











By designing for Araldite, South Wales Switchgear 
Ltd. have provided adequate protection for this 
3-phase voltage transformer without the use of oil. 
The coils and insulators form a single casting of 
Araldite B, simple in design and easy to manufac- 
ture. Araldite casting resins do not shrink on 
setting, and are thereafter unaffected by very wide 
changes of temperature and humidity. Their 
properties also include remarkable adhesion to 
metals, ceramics, etc., high mechanical strength, 
freedom from chemical action and excellent 
dielectric properties. 


Araldite epoxy resins are used 


@ for casting high grade solid insulation 


@ for impregnating, potting and sealing electrical 
windings and components 


2 for producing glass fibre laminates 
@ for producing patterns, models, jigs and tools 
@ as fillers for sheet metal work 


@ as protective coatings for metals, wood and 
ceramic surfaces 


@ for bonding metals, ceramics ete, 


CIBA (A.R.L.) LIMITED Duxford, Cambridge. Telephone: Sawston 2121 


AP, 4 


Industry’s 
biggest names 
use SNOW 
precision 
grinders 
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The Coventry Mark 5 chains, especially 
designed for slow-speed driving and light 
conveying in rough and exposed conditions, 
are rapidly replacing malleable and pressed 
steel chains. Manufacturers are realising 
_ that, although the initial cost of a chain 
| with rollers is naturally higher, the goodwill 
/ ereated by the greatly improved perform- 
ance and very much longer life of The 
_ Coventry Mark 5 chains outweighs other 
| considerations. 







This bucket elevator is used in the pro» 
duction of tinned plate and is fitted with 
| The Weegee $ —— at the 

time } was t ren 
| twelve months trouble-free service i 
aut signs of wear. They replaced the 
| original malleable chains which had « 
life of only one month, 














THE COVENTRY MARK 5 st&qrotier chains replace 


f malledW@e chains and run on 
the same™heels 


RENOLD CHAINS LIMITED - MANCHESTER 
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FROM 10,000 : | TO 1,000,000 : I 





Max. Torque 


Shaft Centre 


Overall 


Overall 


Overall 





12000 
24000 
48000 














84 








Lbs. ins. Heights Height Width Length | 
300 3 6% 5i 12% | 
750 38 7% 65 14% 

1500 44 16% 


25# 
322 
394 


OBE/H 
ACF/H 


|  ADG/H 
| 
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MODEL OAC/H 


TRIPLE STAGE STRATELINE FIXED 
REDUCTION SPEED REDUCERS 
TORQUES FROM 300 LBS. INS. 

TO 48,000 LBS. INS. 


The ‘Hypocycloidal’ gearing used makes possible ratios of up to 100 : | in each stage. The triple stage unit can be supplied in any ratio between 10,000 : | to 1,000,000 : | 
provided the final ratio is the product of three whole numbers in the single stages. For example 53 : | x 44: | x 76 : | would give an overall ratio of 177,232 : |. These 
reducers can be supplied as separate foot mounted units suitable for direct coupling, belt on chain drive, or complete with flange mounted motors. Study these overall 
dimensions against the available ratios and compare with all other forms of speed reduction. 


Present your slow running problems to us for quick and efficient action. 
Four stage or more units are available giving unlimited ratios. 








A NEW 
High-Speed 


Routing 


Technique 











faster - at less cost! 


This machine enables high speed (18,000 r.p.m.) 
routing techniques to be applied to work previously 
done on far slower and more costly die-sinking and 
copying machines. The Router Head carries a 
special back-slide which incorporates a hydraulic 
cylinder. This cylinder is actuated by an overhead 
stylus which contacts a model secured on a carrier 
above the Router Head, and imparts an inverse 
movement to the head. In addition the head slide 
also carries a hand operated adjustment of 12 in. 
The maximum depth of component that can be 
worked is 16 in, and the maximum depth of contour 
6in. May we send you further details ? 


rat 


HIGH SPEED MACHINES 
FOR NON-FERROUS METALS 


WADKIN LTD., GREEN LANE WORKS, LEICESTER. Tel: 68151 LONDON OFFICE; 62 BROOK ST., W.1. Tel: MAYfair 7048 
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Photograph by permission of F. Perkins Ltd. 





One side of a Perkins flywheel machined in 2.64 minutes 


This VERTICALAUTO NO. 10 (six-spindle model) is in the flywheel section of 

F. Perkins Ltd., Peterborough. It maintains a bore tolerance of .0007’, and 
crankshaft register and starter ring diameters are held within .002’ and .0015’ 
respectively. There are nine tooling positions and the six 16” hydraulically 
operated chucks are driven by a 60h.p. main motor. 

Eight-and-twelve spindle machines are also available. 


VERTICALAUTO 


Thomas Ryder & Son Ltd., Machine Tool Makers, Turner Bridge Works, Bolton, England 
Makers also of single-spindle Rydermatics and piston ring lathes 






































ECLIPSE 





‘Eclipse’ hacksaw blades and other tools are made by James Neill & Co. (Sheffield) Ltd. and are obtainable from all tool distributors. 
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Keelavite are solely engaged 
in the hydraulics industry 


Keelavite, manufacturers 

of the widest range of 
hydraulic power and 

control equipment are fully 
experienced in the design, 
manufacture, installation 

and maintenance of complete 
hydraulic systems for the 
machine tool industry. 
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THE RECOGNISED 
AUTHORITY 


KEELAVITE HYDRAULICS LTD 


ALLESLEY, COVENTRY 
Telephone: Meriden 441 
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Winey Pave ee Nt ne eee wea VENUE, COVENTR Y 


Telephone : Tile Hill 66621 
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PRODUCTION TECHNOLOGY 
AT THE UNIVERSITY OF MANCHESTER 


A Report prepared for the Journal 
by Dr. F. KOENIGSBERGER, M.I.Mech.E., M.l.Prod.E., 
Reader in Machine Tools and Production Processes, 


! Faculty of Technology, University of Manchester. 


HE problems generally associated with the subject of production embrace 

aspects of technology, the mechanics of metal forming and cutting, the 

technology of joining processes, etc., on the one hand, and of administration 
and management (investment and sales policies, labour relations, time and motion 
study, etc.,) on the other. The aim of all these varying aspects is to create the means 
for manufacturing products which are both functionally efficient and economically 
competitive. 


The fact that the word “cost” must be written with capital letters in 
production investigations, even those concerning purely technical aspects, makes 
production technology a subject which is sometimes frowned upon by engineering 
scientists. However, if the technological problems of production are not approached 
in the same manner as other technological subjects, production technology is bound 
to fail in its purpose, because competitive progress by means of purely empirical 
developments alone is impossible. 


In engineering design and research, success lies in the ability to combine 
theoretical necessities and practical possibilities. Production, by virtue of its defini- 
tion, means the practical creation of goods, and optimum results cannot be obtained, 
therefore, unless not only practical possibilities, but also necessities, are considered 
and analysed. This means that even in the teaching of such a subject, it is 
impossible to divorce considerations of practical aspects from those of theoretical 
analysis and creative synthesis. Moreover, in ah examination, it is often difficult to 
ask precise questions and almost impossible to expect exact answers. 





is More than in many other fields, the value of teaching can be much enhanced 
i by combining it with demonstrations of actual researches in production problems. 
A combination of teaching and research appears, therefore, to be the best way in 
; which a University can include production technology in its programme. 
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Before anyone can try to study production problems in engineering, he must be 
first and foremost an engineer, and students wishing to specialise in this field 
must have a sound basic engineering knowledge. It would be unthinkable for a 
man to become a heart specialist without having first qualified as a doctor. 


a production option 


In the Faculty of Technology, University of Manchester, a production option 
is offered to students of mechanical engineering in their final year. The syllabus 
differs from that of the general mechanical engineering course in that courses on 
machine design, mechanics of fluids and applied thermo-dynamics are omitted, the 
treatment of others such as mathematics is reduced, whilst the treatment of 
management principles is amplified, and courses on metrology, mathematical 
statistics and quality control, theory of metal processing, production control, selection 
and efficiency of labour, etc., are introduced. Instead of design exercises, the 
students are given a production project in which they have to consider the 
production in given quantities (sometimes small batch production, sometimes large 
quantity production and sometimes flow production) of simple assemblages, such 
as the crankcase assembly of a motor-cycle engine, a gearbox or a tail stock for a 
centre lathe, etc. They have to judge the design features and possibly modify the 
detail design to suit their proposed manufacturing procedure; to plan the machining 
operations, select suitable machine tools and design special tools, jigs and fixtures; 
to determine the approximate times of manufacture and the loading of the various 
machine tools; and finally, to lay out a workshop suitable for the manufacture of 
the assemblage in question. 


Undergraduates are also introduced to some items of special interest in the 
post-graduate research programme. This connection between teaching and research 
is considered highly important. The following short description of the research work 
which has been carried out or which is at present in progress may show the 
principles of planning the research programme. 


During the last eight years, the influence of production processes on design 
considerations has been investigated and reports on design stresses, stress distribution 
and fatigue of fillet welded connections, the load-carrying capacity of welded 
structural elements and the influence of finishes obtained by machining and flame 
cutting on fatigue strength, appeared in the publications of The Institution of 
Mechanical Engineers, and The Institute of Welding. 


fundamentals of cutting processes 


Earlier investigations into the fundamentals of cutting processes were carried 
out at the Manchester College of Technology in 1903 by Nicholson, who was in 
fact one of the first to succeed in measuring the forces acting at the cutting edge of 
a tool, thus laying a foundation stone of machine tool technology as a science. 
Unfortunately, it was only possible to take up again such work during the last 
15 years or so, but now work is proceeding on cutting conditions with carbide 
tools, problems concerning the formation of the built-up nose, etc., and a number 
of Papers have already been published. 


Work is also carried out on an investigation into milling operations, and a 
study of the performance of specially designed dynamometers was reported in the 
Journal of The Institution of Production Engineers in December, 1958. A develop- 
ment project for the investigation of the design of elements for machine tools 
suitable for automatic electronic contro] is at present in progress, and a preliminary 
report on this work was given in a Paper to the 1958 Production Conference and 
published in the Journal of The Institution of Production Engineers, October, 1958. 


It is appreciated that metal cutting and welding processes have been given 
prominence in the research work carried out in recent years, but plans are at 
present in hand for the development of research work covering forming and other 
processes. A research study of the spark erosion process has also been recently 
completed. 

(concluded on page 437) 
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THE 





INDUSTRIAL ENGINEERING 





Summary 


Classical industrial engineering was based on five 
main foundations: the rule of intuition, the 
philosophy of the one best way, the deterministic 
system, the principle of simplification and the classical 
methods of experimentation. Intuition rarely yields 
satisfactory results in complicated systems and is 
giving way to operational research techniques. The 
philosophy of the one best way has been replaced 
by the philosophy of the better way, and the deter- 
ministic methods by statistical analysis. 


We are increasingly aware of the inadequacy of 
the principle of simplification and believe that 
industrial operations are inherently complex and 
require aq new approach to their study. The 
Hawthorne experiments demonstrated the effect of 
observation on the observed system and also empha- 
sised the necessity of devising new methods for 
industrial engineering research and_ study of 
administrative behaviour. 





REVOLUTION 


by SAMUEL EILON, Ph.D., M.I.Prod.E. 


Associate Professor in Industrial Engineering, 


israel Institute of Technology. 


| eres eight engineering is a comparatively young 
subject, which grew with the rapid industrial 
development of Western Europe and America, until 
in recent years it began to occupy an honourable 
position in institutions of higher learning. The 
pioneers in this field endeavoured, at the beginning 
of the century, to establish it on scientific foundations, 
to formulate “laws” which would describe and 
explain phenomena and relations between cause and 
effect, and to outline principles for procedure 
and organisation in order to achieve a desirable 
level of performance. But, with all its “ scientific ” 
principles, industrial engineering remained more 
an art than a science. The success of experts 
in the field can perhaps be attributed more 
to a sixth sense based on accumulated experience 
than to the application of set laws and principles, 
which are supposed to lead the engineer step 
by step to the desirable solution. 


Like many other subjects, industrial engineering 
has experienced in the past two decades a rapid 
development, which led to a drastic change in views 
and outlook. The classical industrial engineering can 
be said to have been established on the following 
five foundations : 


the rule of intuition; 

the philosophy of the one best way: 

the deterministic system; 

the principle of simplification; and 

the classic methods of experimentation in physics. 


I shall try to review in this Paper the changes in 
our understanding of these basic concepts and the 
way they affect our whole approach to and evaluation 
of industrial engineering problems. 


We are now 
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experiencing literally a revolution in this field of 
engineering, a revolution that will transform it into a 
completely new engineering science. 


the rule of intuition 


When an industrial engineer or a manager is 
supplied with specific data, on the basis of which he 
has to take a decision or to outline an engineering 
plan, what is the conventional method that guides 
him in his quest for a solution ? He tries to digest the 
facts in his mind, he outlines several logical 
alternatives for a solution and proceeds to compare 
them in order to select the best. In this process of 
comparison, he tries to visualise the possible results 
that can be expected of each alternative and in this 
he is guided by his past experience, or by the experi- 
ence of others, and he mainly uses his sense of 
intuition to assess these results qualitatively or 
quantitatively and to relate results of one method 
or system to those of another. 


What is intuition? Intuition is a process of 
thinking, which is difficult to dissect into individual 
factors or sequences. It is quite often based on the 
principle of identification of given data of a specific 
problem with previous experience, and is normally 
associated with rapid transfer from one sequence to 
another. This process, however, may be too closely 
attached to identification with past associations, rather 
than with the problem at hand. Thus, not all the 
relevant factors may play a relevant role in the 
procedure of arriving at a solution, and while 
intuition sometimes leads to the right answer for the 
wrong reasons, it should be remembered that an 
intuitive approach quite often results in a wrong 
solution, or in a solution which is not the best one. 
Those instances where the intuitive approach yields 
wrong answers are usually revealed when undesirable 
results are obtained. But in most cases, when the 
suggested solution is neither catastrophic nor the best 
one, we tend to regard the intuitive solution as a 
successful one, and if somebody suggests a better solu- 
tion we usually say that “it is very easy to be clever in 
retrospect’ or that “the conditions have changed 
in the meantime and we now have information which 
we did not have before”. It is true that sometimes 
changes in the nature of the problem do occur, but 
the significance of these changes, both qualitatively 
and quantitatively, is important in the evaluation of 
the solution. In many cases we can formulate in 
advance the nature of the changes that may arise, 
some of them even quantitatively, but the percentage 
of the cases in which the intuitive method provides 
a solution that takes such details into account, is 
almost negligible. 


How does intuition work and what is the relation 
between intuition and previous experience ? To what 
extent are intuitive processes in the mind related to 
past associations and to what extent are they indepen- 
dent of the external world, forming so to speak an 
isolated system in which the computation yields 
absolute values ? These are complicated problems 
which provide rich material for research on the 
structure and performance of the mind and it is not 
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intended to enlarge on them here. But for the purpose 
of our discussion it is possible to say that every 
thinking process consists of several elements or steps, 
each one leading forward in the quest of a solution. 


The word “forward” is important here, since if 
the steps do not take us nearer to the target, it is 
necessary to have more steps from the starting point 
to get there, and the number of steps is significant 
in the actual attainment of the goal. Each element 
is fed with data from the previous element, then an 
operation based on the data takes place and the 
output is fed into the next element. Even if we 
assume that the computational operation itself at 
each element is free of errors, it is still doubtful 
whether the input to each element is always identical 
with the output of the previous one, because each 
input is accompanied by a suitable re-arrangement 
of the material and perhaps formulation of the facts 
in a form easily digestible by the computational 
operation. Putting the data in a new light or 
expressing it in different terms may lead to non- 
identification of input with preceding output. This is 
a second source of possible errors in the intuitive 
process, and the accumulated error increases with 
the number of elements. This is somewhat similar 
to several toy bricks put on top of each other. If 
the bricks are accurately located, the structure will 
be absolutely vertical. A small displacement of one 
brick in the structure causes a displacement of the top 
brick, while several displacements of several bricks 
may lead to an increased displacement of the top 
from its desirable location. 


the short cut 


Another aspect of the intuitive thought is the 
short cut, i.e., the elimination or combination of 
several elementary steps in the thinking process, 
based on an analogy of these elements with other 
known elements from past experience. This aspect is 
one of the amazing phenomena associated with the 
performance of the mind, but from the point of 
view of error making it has the same pitfalls of 
unidentical situations and distorted data. 


The process of analytical thinking is not always 
as simple as described above. Usually the process is 
divided into several sub-processes, which have to be 
carried out simultaneously, which are interconnected 
and which influence each other. The input to a 
certain element may not be uni-directional; that is, 
it may not be obtained from one previous element 
but from several elements belonging to different pro- 
cesses, and similarly the output may be multi- 
directional to several elements. Here we have two 
important aspects: first, the capacity of the mind to 
carry out assimilation of several inputs to one element 
without distorting their accuracy and contents; and, 
secondly, the amount of complexity of simultaneous 
processes and multi-directional inputs and outputs 
that the intuitive mind can carry out, without un- 
warrantably eliminating complete processes in order 
to achieve simplicity. Both aspects can become sources 
of appreciable errors. 
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The intuitive processes have been mentioned at 
some length in order to point out the reasons for 
either their missing the target altogether, or for 
incurring accumulated errors of such a magnitude as 
to render the proposed solution unsatisfactory. The 
very fact that different intuitive minds give different 
solutions to the same problem, and that the solutions 
are usually not equivalent (i.e., it is possible to say 
that one solution should be preferred to another) 
would indicate the necessity of analysing methods 
that would yield a solution independent of intuitive 
faculties, and would therefore be free from the 
mistakes which might be attributed to them. 

New methods in analysis of situations and systems 
are provided by operational research techniques, 
which facilitate the study of intricate and complex 
systems when any intuitive attempt to a solution is 
doomed to failure for two reasons : first, many systems 
of this kind have specific characteristics and it is 
difficult or impossible to draw conclusions about their 
nature from previous experience of other systems; 
secondly, the complexity of the systems and the large 
number of variables on which they depend, make it 
impossible for the human mind to achieve an effective 
absorbtion of all the facts and the intricate relation- 
ship between them. The tools of operational research 
can be used for a systematic analysis and quantitative 
evaluation of the characteristics of the system, and 
though intuition can always be of some help, just as 
it is helpful in the solution of mathematical problems, 
the autocratic rule of intuition in the solution of 
classical industrial engineering problems is coming 
to an end. 

The first critical steps in the evaluation of industrial 
operations are the definition of the problem, the 
definition of the objective and the definition of 
criteria for measurement. It is often said that the 
definition of the problem is half-way to its solution, 
and this is probably quite true, as the definition of 
the problem inevitably entails gathering of adequate 
and relevant information and precise understanding 
of the characteristics of the factors involved. The 
definitions of the objective and the criteria for 





measurement have undoubtedly been one of the 
major stumbling blocks of critical operational analysis 
in the past. Not only has there been a lack of agree- 
ment as to what objective is desirable; many 
managements have been trying to achieve several 
objectives at the same time, and quite often these 
objectives are not compatible with each other. It has 
often been asserted that the definition of objective 
is a matter for higher management and the task of 
the industrial engineer begins after that. In view 
of the confusion on this score in the past, and the 
different and sometimes conflicting criteria which 
have been applied in the study of operations, it would 
seem that a meticulous study of industrial objectives 
and criteria is warranted, if operational research 
methods are to be fully exploited. 


the philosophy of the one best way 


At the beginning of the century the pioneers in 
industrial engineering had already recognised the 
fact that there are large variations between different 
workers, between their methods of work and between 
their outputs. Frederick Taylor came to the conclusion 
that it is necessary to outline scientific methods in 
order to enable objective measurements with the aid 
of a clearly defined criterion. He asserted that the 
desirable maximum efficiency would be achieved if 
tasks in industry were undertaken by people trained 
for them. He wanted to solve the problem of existing 
variations by carefully selecting personnel, suitable 
in skill and aptitude for each particular job, and he 
called these people “first class men”, a definition 
that aroused severe criticism at the time. Frank 
Gilbreth put the emphasis on the work method. He 
said that for the attainment of maximum efficiency 
there exists one method for the execution of each job 
which is “the best way”, the acquisition of which 
should be the objective of operators’ training. 
Gilbreth was prepared to admit that the existing 
variations between operators may cause deviations 
from the best method, even after the operators have 
been trained to use it, and he was prepared to allow 
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such deviations, provided the output attained by the 
best method was not affected. This philosophy of 
Gilbreth was enlarged upon by Alford, who said that 
this view was identical with the philosophy of the 
engineering standard. The one best way should be 
regarded as a relative engineering concept, which 
describes the best method that can be found under the 
given circumstances. “It is ‘not an ultimate best way 
but is in the line of progress, and may be changed 
or modified as soon as a better way is discovered. 
The new way then becomes the best way until it is 
superseded by something better. To the one who 
accepts and applies this philosophy comes the grace 
and rhythm and perfection of motion of him who 
knows, and knows that he knows, and does what he 
knows, no matter what his work may be.” ! 

This is quite a liberal interpretation of the philo- 
sophy of the one best way, but at the beginning of the 
century this philosophy was rigid, deterministic and 
static. Rigid, in that it implied that there exists only 
one method which is the best. Deterministic, in that 
it said that the method can be defined after suitable 
study and research. Static, in that it made the work 
system dependent on fixed parameters. But we are 
now beginning to understand that the three assump- 
tions of this philosophy are unfounded. First, we 
are no longer confident that to every problem there 
is only one best solution, even when we overcome 
the obstacle of defining the criterion by means of 
which the solution should be evaluated. Many 
problems have several equivalent solutions and in the 
design of machinery and equipment, for instance, this 
phenomenon is well known. Secondly, we are now 
convinced that the deterministic outlook has no 
foundation either in theory or in_ practice. 
Theoretically, as we shall see later, we cannot be sure 
that the proposed method will really prove to be up 
to the mark, as hoped in advance, since the feeding 
of the method into the system may lead to some 
unexpected results. From the practical point of view, 
the classical assertion is that it is possible to find the 
method “ after suitable study and research ”’, i.e., the 
search is a function of time and money, and these are 
not always available in abundance. And, lastly, no 
work system is static. It cannot be defined in static 
terms but by statistical parameters. It changes with 
time and with the many variables on which it 
depends. Its characteristics change fundamentally 
with changes of methods, with changes of processes or 
even with changes of views. 

Perhaps it is permissible to say that for the philo- 
sophy of the one best way has now been substituted 
the philosophy of the better way. The philosophy of 
the best way recognises one absolute idealistic method, 
a super target to be aimed at by every worker or 
engineer seeking perfection. The philosophy of the 
better way is the philosophy of reality. It asserts that 
every process of development is unlimited. In this 
process we are moving along an indefinite spiral 
which continuously transfers us into a new space and 
with each step the system is faced with new problems 
demanding their solution. In the search for a better 
inethod with limited facilities, it is of course possible 
to find several solutions, some of which will be better 
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. than others, and this is where the real test of the 
engineer lies. The average engineer, without 
imagination and initiative, will be satisfied with any 
better solution, with the pretext that there is no need 
to make any special effort because we are not after a 
final and absolute method. A good engineer will try 
to achieve the maximum with the facilities at his 
disposal, will not be deterred by the infinite process of 
development and will not be drawn into apathy, but 
will regard it as a constant challenge, a source of 
interest, vitality and action. And is this phenomenon 
not typical of what happens in other fields of human 
endeavour ? 


determinism and probability 

The first steps of industrial engineering were 
naturally based on the deterministic outlook and this 
view, to a certain extent, formed the background to 
the philosophy of the one best way. The deterministic 
approach was coupled with the belief that if a set 
of defined operations is followed, a certain result is 
obtained, and this same result can be expected to 
recur again and again from the same set. This view is 
reminiscent of a set of experiments in classical physics 
shown by a teacher to his students. He takes, for 
instance, a metal sphere, slightly smaller in diameter 
than the internal diameter of a ring at room tempera- 
ture. He warms the sphere over a Bunsen burner and 
tries to push the hot sphere through the ring, 
exhibiting in this way the phenomenon of metal 
expansion with temperature. Each time it is 
sufficiently warmed, the teacher expects the sphere 
not to pass through the ring and he would be 
extremely surprised, and perhaps worried, if after 
proceeding with identical sets of operations the sphere 
would sometimes pass through the ring and sometimes 
not, and he would undoubtedly express the view that 
something had gone wrong in the structure or nature 
of the experimental apparatus. 

In fabrication processes it has been well known 
for some time that the result is not deterministic in 
this sense, 1.e., that after a recurring set of operations, 
a large variation in results is obtained. This is the 
basis for specifications of tolerances in the design of 
machinery parts. But although this phenomenon of 
variation has been known for some time, the study 
and method of specifying tolerances has been a 
subject for intuitive decision for many years, until 
new methods based on statistical analysis were 
established. It is surprising that the process of 
recognising the fact that most industrial engineering 
operations, and not only manufacturing operations, 
are not deterministic, took such a long time, since 
many industrial operations are associated with very 
wide variations, because of their being dependent on or 
related to human factors, and in biology and medi- 
cine it is well known that many characteristics and 
phenomena are subject to wide variations. The results 
of fabrication processes are usually related to com- 
paratively small statistical variations, and perhaps 
their qualitative and quantitative analysis, before 
other statistical phenomena in industrial engineering, 
can be attributed to the fact that they were easier 
to understand and to attack. 




















the principle of simplification 


Another phenomenon connected with industrial 
operations is the large number of factors and variables 
affecting them. In many fields of physics we can 
carry out experiments by isolating the system. We 
disconnect the system from other phenomena and 
proceed with the experiment in a closed system un- 
affected by the outside, and usually the factors which 
we cut off have such a small influence, that we may 
draw conclusions from the experiment about the 
behaviour of the system when it is not disconnected. 
This is the principle of simplification: the adequate 
description of the phenomenon by a minimum 
number of major components and disregard of all 
secondary components. Attempts to utilise the 
principle of simplification in industrial engineering 
have not been very successful and in recent years we 
have come to believe that the principle of simplifica- 
tion is not suitable for the study of industrial 
engineering operations. The large number of variables, 
the difficulty in differentiating between major and 
minor variables, the objection to isolating the system 
and the inter-influence of systems, situations and 
groups of variables, all lead to the view that the 
phenomena are inherently complex and not simple, 
and that the principle of simplification is not likely to 
help us very much. 


This conclusion has far-reaching consequences 
when we want to analyse industrial problems with the 
aid of models. The purpose of the model is to repre- 
sent in its characteristics the system which we want 
to analyse, and to enable us to study these 
characteristics by setting conditions and feeding data, 
which would be impossible to do in practice. If we 
perform the many experiments on a plant in practice, 
we might experience bankruptcy long before we have 
a chance to understand the nature of the problem 
under consideration. But the use of models in classical 
physics, for instance, is based on the simplicity of 
the model, whereas in industrial engineering, as we 
have just seen, it is necessary to build complicated 
models, and these can become a serious source of 
errors, since in order to construct a good model we 
have to copy reality, and in order to copy reality we 
have to understand it, and in order to understand it 
we are trying to build a model. It is, therefore, evident 
that the whole approach and understanding of com- 
plex systems, which are inherently complex, should 
be entirely different from the classical approach based 
on the principle of simplification, and this is one of 
the major problems facing the industrial engineering 
science. 


the Hawthorne experiments 


In the mid-twenties a number of experiments were 
carried out at the Hawthorne works of the Western 
Electric Company in Chicago, with the aim of finding 
the effect of lighting conditions on the output of 
workers. Two groups of operators. were put into 
different rooms, in one of which the illumination 
intensity remained constant, whereas in the other 
it was a variable factor. The two groups were engaged 


on the same task and the purpose of the experiment 
was to compare their outputs as the illumination 
intensity was changed, and perhaps to conclude about 
the optimal lighting conditions. 


Two very interesting results emerged: first, the 
output of the group with the constant illumination was 
higher than the average output in the plant, although 
the illumination and the other working conditions 
were apparently the same. Secondly, the output of 
the group with the variable illumination increased 
when compared to the other group, both when the 
lighting was intensified or diminished. In other words, 
no direct relationship was found between the out- 
come and the variable factor; in this case, the 
illumination intensity. 


The people conducting the research came to the 
conclusion that carrying out experiments on the basis 
of changing only one parameter, was not practical. 
Since variations in one parameter cause variations 
to others, they decided it was necessary to widen the 
scope of the experiments in order to compare the 
effects of various systems of working conditions. The 
second series of the Hawthorne experiments started 
in 1927 and went on for five years, when the output 
of five experienced operators, engaged in the assembly 
of telephone relays, was measured. The group worked 
in a special test room and the change of working 
conditions included changes in working hours, the 
introduction of a five-day week, changes in the 
number and length of rest pauses, supply of light 
meals to the operators in the rest pauses at the 
expense of the company, changes in wage systems, etc. 
{t was found that the output constantly increased 
throughout the period of the experiments, so that at 
different periods, even when the working conditions 
were the same, the outputs were different. The output 
continued to increase, even when in period No. 12 
the rest pauses and the free meals were abolished and 
the working hours were identical with those of period 
No. 3, but while the weekly output in period No. 3 
was about 2,500 relays, the output in period No. 12 
was more than 2,900. The second series of experi- 
ments led to the conclusion that it was impossible to 
relate clearly the output to the parameters in the 
test room. 

Many explanations of these findings have been 
offered, and one conclusion, that can be found in 
literature, is that it has indeed been proved that 
physical conditions have a direct influence on output 
and efficiency, in spite of the fact that definite 
optimal conditions could not be found. It is clear 
that the relation between physical conditions and 
output is not a simple mechanistic one, since the 
physical conditions affect the mental conditions of the 
operators, and thereby the whole mechanism 
by means of which physical conditions are translated 
into output. This is how Alford and Beatty summed 
up the results of these experiments : 


“Tt was learned that an individual’s productive 
effectiveness increases with an increase in the 
personal satisfaction derived from the work and 
work environment ”. 
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Also: 


“As a result of the investigations, it was learned 
that the most important factor in obtaining 
maximum sustained output was the worker’s 
emotional reactions — his feelings toward his 
work, associates, supervisor, and the enterprise 
as a whole” 2. 


We can perhaps draw from the Hawthorne experi- 
ments an even further reaching conclusion relating 
to industrial engineering research, especially in those 
fields where the human factor plays an important 
role. Since the carrying out of the experiment and 
the change of parameters change the mental con- 
ditions of the operator and his reactions, there arises 
the principal problem of interpretation of experi- 
mental results or, if we formulate this in slightly 
different terms, taken from modern physics : the very 
fact that an experiment is carried out, the observation 
and the presence of the observer, or his measuring 
instruments, change the conditions of the experiment, 
and the measured results are no longer related to 
that reality which we want to study, but to 
a different picture, a distorted one, the relation of 
which to reality is not known and perhaps not con- 
stant. These experiments which we carry out in 
industry under “ normal” conditions, or those carried 
out in the laboratories under conditions similar to 
those prevailing in reality, do not, therefore, describe 
the original system of conditions that existed before 
the experimental period and these conditions cease 
to be “normal” the minute we start to observe 
them. 


In laboratory tests the problem is far more serious, 
since not only is the measured system dependent on 
and affected by the observer and his observations—it is 
also transferred from reality in time and place and 
poses a very serious question: what do these experi- 
ments tell us ? May we conclude quantitatively on 
reality from what we found in the laboratories ? If 
such conclusions are allowed within certain limits, 
what confidence can we have in them? If such 
conclusions cannot be allowed, what is the point of 
carrying out experiments ? These are principal 
questions which will no doubt greatly influence 
industrial engineering research methods in the future. 


It is perhaps worthwhile giving a few examples 
in order to show the consequences of the Hawthorne 
effect in the field of research and measurement in 
industry :- 


1. We want to study and modify a method of 
operating a certain machine, which involves 
redesign of the workplace layout. As we do not 
want to interfere with normal work in the plant, 
we carry out the experiments and the observa- 
tions in a work study laboratory, but naturally 
we use all the tools of the operator, his machine 
and even the operator himself. We simply 


transfer geographically the operator’s system 
from the shop to the laboratory. After a lengthy 
analysis, we define a method which we think is 
the best one. What confidence do we have that 











this method will indeed be the best one in rea! 
working conditions, when no observation takes 
place ? 


2. In an industrial process we have quality control 
performed according to a certain method. We 
want to check the efficiency of the inspection 
method as a function of its characteristics and 
its dependency on the inspectors. We have 
come to conclude that some aspects are 
irrelevant or insignificant. Do results of this 
experiment describe that reality which is un- 
affected by it ? 


3. We want to find out workers’ attitude to a 
specific problem, related, for instance, to human 
relations or to industrial organisation. We 
usually do this by the method of questionnaires 
or interviews or both. Even if we assume that 
the operator has no interest or wish to conceal 
his real feelings and views on the subject under 
consideration, can we really be sure that the 
very fact that a survey is carried out, that the 
actual formulation of the questions (not the way 
they are formulated), do not result in answers 
which distort that very picture which we are 
trying to find ? 


4. Work measurement in industry, where the time 
study engineer uses an instrument to measure 
the time while watching and studying the 
operations of the worker, is in fact an observa- 
tion, the purpose of which is to photograph 
reality without the influence of the observer on 
the nature and the characteristics of this reality. 
To what extent can we really rely on the 
obtained “ photograph ” and assert that no dis- 
tortion has occurred due to the presence of the 
time study engineers, i.e., due to the fact that 
an observation has taken place ? 


5. The organisation of a plant is being analysed 
with the aim of introducing modifications in its 
structure. The analysis reveals certain faults in 
the organisation, and it is decided to change it, 
or to suggest an entirely new structure. And, 
indeed, the results are desirable and_ the 
efficiency is increased. What confidence do we 
have that the improvement occurred because 
the new organisational structure is_ really 
superior to the old one, and not just because a 
series of changes has been introduced ? In other 
words, the evaluation of the results of such a 
change is analogous to an observation of the 
type that was carried out in the Hawthorne 
experiments, and we have to pose the question : 
should the positive results be attributed to the 
nature of the change and the skill of the 
organiser who initiated it, or to the change 
itself by merit of its being a change ? 


I have purposely brought common and familiar 
examples from industry, the results of which we tend 
to accept as a basis for decision making and for 
planning. The Hawthorne experiments not only cast 
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grave doubts on the justification of this approach; 
they emphasise the fundamental problems connected 
with experimentation in fields of industrial 
engineering. 


the meaning of administration 


The conventional views on industrial management 
have naturally affected the whole understanding of 
the meaning of administration, and the approach to 
planning, evaluating and experimenting with prob- 
lems in administrative behaviour has been labouring 
under the influence of the five basic concepts of the 
classical theory, in particular that of intuition. 
Treatises on administration and the exponents of its 
“theory” often found refuge in_ phraseology, 
generalities and rules of thumb to suit particular 
situations. Consider the following clichés : 


The main thing is to put the right man in the right 
place (Taylor again ?) 


Personality is more important than the position or 
the administration (what is personality ?) 


The art of management, of leadership, of foreman- 
ship (of vagueness) 


Organisational charts are the key to successful 
management (are they ?) 


First the system, then the man, or 


First the man, then the system (we have now 
drifted into an ideological discussion). 


In the light of what has been said above, such 
clichés, on which industrial engineering has relied 
in the past, are really meaningless in the analysis of 
organisational systems. The “right man”, the right 
place, communication circuits, organisation methods 


or procedures — all these are not isolated deter- 
ministic systems, they are parts of complex beings 
and have to be studied therefore as parts of the 
whole and not in isolation. It would seem that we 
know far too little about the behaviour of such 
systems and a great deal of research is still required. 
This is of particular importance in view of the effects 
of technological changes on industrial organisation, 
such as the effects of new processes, new materials, 
automation, new methods of production control, etc. 
When we have to plan new management systems, we 
rely on the present or on our past experience, while in 
reality “new tools begin to change the task and a 
new task begins to change both the organisation of 
the task and the qualities required to carry it out 
successfully ” 12, Our study of organisational methods 
must be related to the dynamic pattern of the 
systems, to the infinite spiral of progress, and the 
methods of analysis and application will have to be 
designed accordingly. 


conclusion 


The collapse of the basic concepts, on which the 
classical industrial engineering was built, is causing 
fundamental changes in the structure of this applied 
science and in the faculties required of practitioners 
in the field. It is claimed by some, and disclaimed by 
others, that we are now in the throes of the second 
industrial revolution. Be that as it may, we are 
certainly experiencing an _ industrial engineering 
revolution in basic theories and concepts, in analytical 
tools and approach. 

With the emergence of the new _ industrial 
engineering, and only with the application of new 
scientific methods in industrial management, shall we 
be able better to understand, utilise and control 
industrial operations and systems. All this will affect 
our lives at least as much as any of the major techno- 
logical changes that left their mark on the progress of 
human society. 
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UNIQUE ASPECTS OF 


NUCLEAR COMPONENT MANUFACTURE 


by H. C. AMTSBERG, 


Engineering Manager, Atomic Fuel Department, 
Westinghouse Electric Corporation. 


ha is the purpose of this Paper to highlight the more 
important, unique or specialised aspects of manu- 
facturing nuclear components for atomic power 
plants. the discussion will not attempt to cover in 
detail all features for all types of reactors; such a 
comprehensive review is beyond the scope of this 
Paper and is totally unnecessary. Fortunately, limited 
experience obtained with fuel components for pres- 
surised water reactors is, by and large, typical of the 
most severe and restrictive problems. More specifi- 
cally, experience gained on the Shippingport reactor 
core can be used quite successfully as illustrative 
material in giving the reader guideposts for his 
further investigation, and judgment in determining 
the degree to which the factors apply to his own 
particular situation. 

Generalisations are usually dangerous. However, 
we may be assured that manufacture of fuel com- 
ponents (heat source) is likely to involve the most 
complications; manufacture of components fart..est 
from the primary system of an overall atomic power 
plant is the least restrictive. The most comprehensive 
picture of the possible unique features, and simplicity, 
can both be satisfactorily served by limiting the 
discussion to fuel components. 

In this introduction, we have already discovered a 
language that may be new to some readers. Terms 
such as fuel components, pressurised water reactors, 
heat source and primary system have been men- 
tioned. There are many others, such as isotope, 
critical mass, nuclear cross-section and radiation 
damage. 
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Before going any further, perhaps it would be well 
to review briefly the principle of an atomic power 
plant. Then we can see what a fuel component is, 
how it is made, and what makes it unique. A review 
of this manufacturing will then reveal certain 
generai features that make the business somewhat 
novel. 


principle of atomic power 


Fig. 1 is a general schematic view of a pressurised 
water reactor plant. Heat generated by the fission 
chain reaction in the reactor core is absorbed by the 
circulating primary coolant, in this case water under 
high pressure. This coolant in turn gives up heat to 
the secondary coolant in a heat exchanger, producing 
lower pressure steam for a turbine. The primary 
system is the distinguishing feature of a nuclear power 
plant, being, in effect, a replacement for the con- 
ventional fossil-fuelled boiler. Other types of reactors 
besides pressurised light water are, of course, under 
consideration or construction, such as, boiling water, 
sodium graphite, fast breeder, homogeneous and 
organic moderated. Py and large, the basic principle 
is similar. It is more important to note that we do 
not know today which, if indeed any, of these will 
emerge as the basis for large-scale atomic power 
production. Their advantages and disadvantages are 
subjects for vigorous technical and economic discus- 
sion, and the basis of a large national development 
programme. Furthermore, the number and size of 
plants to be built is a matter of intense political 
debate, the outcome of which can seriously affect 
prognostication of anucipated fuel manufacturing 
volume. 


reactor core and fuel components 


Fig. 2 shows a cross-section of the reactor pressure 
vessel and core of an actual plant, the PWR Ship- 
pingport reactor. An artist’s conception and a top 
view of this core are shown in Figs. 3 and 4, 
respectively. Note that the core is made up of blanket 





assemblies and seed clusters. The former consists of 
rod bundles containing natural uranium dioxide 
(UO,.) as the fuel; the latter of four sub-assemblies 
which are joined together by welding to four spacers, 
which thereby form a cruciform shaped control rod 
channel. Each seed sub-assembly in turn consists of 
a number of fuel plates incorporated as integrally 
welded components. Each fuel plate is a metallurgi- 
cally bonded assembly of Zircaloy 2 base, highly 
enriched uranium fuel alloy, having a Zircaloy 2* 
cladding. A somewhat idealised cross-section of a 
PWR type fuel assembly (cluster) is shown in Fig. 
5; the white areas are water spaces or channels, the 
light grey is structural and cladding Zircaloy 2, the 
dark grey is the hafnium control rod and the thin 
black lines are the fuel alloy. Again, many other 
fuel materials and configurations have been con- 
sidered, but a more detailed examination of the 
manufacture of the enriched fuel plate assembly 
discussed above will amply illustrate the problems. 


fuel component manufacture 


The fuel alloy is manufactured by means of a 
triple-melt inert atmosphere arc process. A charge, 
consisting of enriched uranium pellets and zirconium, 
plus necessary alloying pellets, is melted into a 4 in. 
diameter, 20]b. ingot in a furnace which has 
been backfilled to a slight positive pressure with five 
parts helium and one part argon. After melting, the 
ingot is encased in a copper jacket, heated, forged 
and hot rolled into strip. After dejacketing, the 
strip is cleaned and chopped into } in. X } in. pellets. 
This chopped alloy material is used as the charge 
for a second melting operation. 


The second melting operation is identical to the 
first except that the resulting ingot is 24 in. in dia- 
meter. This 24 in. diameter ingot forms the electrode 
for the third and final consumable melting to form a 
4in. diameter ingot. The final ingot is forged and 
rolled as previously described. After hot rolling, the 
strip is cleaned by pickling in a mixture of nitric and 
hydrofluoric acids. It is cold rolled and pickled to 
final thickness. The strip is then sheared into filler 
blanks which are machined to final dimensions suit- 
able for fuel element assembly. 

To assure a quality product, inspections are per- 
formed at critical stages throughout the process. 
Before fillers are released for fuel element assembly, 
they are visually inspected for external defects and 
adherend for internal defects. The dimensions, 
weight and uranium loading are carefully checked. 
Uranium homogeneity checks are made on the strip 
as well as on the fillers machined from the strip. 

The fuel plate elements are made by the so-called 
sandwich technique, utilising recessed Zircaloy 2 
cover plates as envelopes for the fuel filler. Because 
Zircaloy 2 exhibits highly oxidising properties, com- 
ponents of this material are enclosed in a protective 





* A zirconium-base alloy containing small percentages of 
tin, nickel, iron and chromium, with impurities incompat- 
ible with low neutron cross-section or corrosion resistance 
held to very low levels. 
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Fig. 1. Pressurised water reactor plant. 


steel jacket during the hot rolling operation. The 
Zircaloy 2 cover plates and fuel alloy filler com- 
ponents are cleaned and assembled into a steel jacket, 
which is then welded together and evacuated. After 
each assembly is found to be vacuum-tight by means 
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Fig. 3. Artist’s conception — PWR core. 


of a helium probe, the tube of the assembly is sealed 
by a forge welding operation. The assembly is then 
hot rolled. 

The hot rolling schedule usually consists of several 
passes totalling a reduction of at least three to one. 
Elements of complex cross-section must be rolled to 
precise length in the jacket; flat elements may be 
cold rolled to length after dejacketing. The metal- 
lurgically bonded fuel element, after removal from 
the steel jacket, is ready for processing into a sub- 
assembly. 

In preparing fuel elements for some types of sub- 
assemblies, it is sometimes desirable to form a flange 
along cach edge of the fuel plate. This may be 
accomplished in a machine of the type illustrated in 
Fig. 6, where the protruding edges of the fuel plate, 
which is suitably clamped, are simultaneously resist- 
ance heated and roll formed into a die of the desired 
shape. This unique upsetting machine was developed 
particularly for this operation. Plates are finally pre- 
pared for corrosion test by mechanical means and by 
pickling in nitric-hydrofluoric acid; the latter opera- 
tion being, in reality, chemical machining. Its purpose 
is to remove small amounts of surface metal that 
may have become contaminated with dissolved 
impurities such as nitrogen, oxygen and _ iron. 
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Surgical cleanliness of the product is maintained 
throughout these operations. 


All fuel elements and structural Zircaloy parts are 
corrosion tested in high-temperature water or steam 
for periods usually in the range of to 3-14 days. 
This is accomplished in autoclaves capable of sus- 
tained operation at pressures and temperatures up 
to 3,000 p.s.i. and 750°F, respectively. For full-size 
components, autoclaves up to 14in. diameter and 
12 ft. in length are used. Coupon specimens are tested 
in small autoclaves. After careful examination of the 
part, the oxide film produced by the test is removed 
and a selected number of plates is stacked for fusion 
welding into a sub-assembly. Welding along the full 
length of all of the flange seams will then form a 
solid sub-assembly structure, as previously illustrated. 


Welding of the Zircaloy components is of the non- 
consumable type, using thoriated tungsten electrodes. 
It is conducted in inert atmosphere chambers, as 
shown in Fig. 7. The welding chamber is evacuated 
through a system of mechanical and diffusion pumps 
to a pressure of 0.03 micron, and is then back-filled 
to a slight positive pressure of pure argon or helium, 
prior to welding. Great care must be exercised in 
controlling the welding operation. Under-penetration 
will leave partially unwelded seams which will entrap 
pickling acid and, subsequently, corrode; over-pene- 
tration will unduly restrict the water channels and 
possibly melt into the fuel alloy. Steel spacers are 
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frequently employed in the channels between adjacent 
fuel plates to restrict weld shrinkage and control 
distortion. They must be removed by chemical solu- 
tion, following vacuum annealing and rough straight- 
ening of the sub-assembly. After welding of end 
brackets and finish straightening, machining and 
dimensional survey, the sub-assembly is given a final 
corrosion test. It is then transferred to the final core 
assembly room. Here, the fuel components are care- 
fully assembled with the other core components 
control rods and hardware, to provide a complete 
core. A special stand, constructed solely for the pur- 
pose sal caida suitable optical equipment, is 
used to maintain perfect alignment of the components 
during the assembly operation. Immaculate cleanli- 
ness precautions are observed, including carefully 
washed tile walls and floor, electrostatic air cleaning, 
controlled personnel ingress and egress and special 
clothing. Parts are thoroughly cleaned and kept in 
polyethylene bags until ready for assembly. 


unique aspects 


It is desirable to backtrack over this “ bird’s-eye ” 
view of fuel component manufacturing to see just 
what is so difficult about the business, and ferret out 
some of the unique aspects. 


In all fairness to the design engineer, it should 
be pointed out that he is working in a field in which 
research, development and manufacture have pro- 
ceeded almost simultaneously and at a breathtaking 
pace. Each different core is a completely new 
encounter, requiring a prodigious amount of pains- 
taking calculation and engineering. Even slight 
changes in dimensions cause severe “ palpitations” 
among the nuclear physicists. The precision required 
is perhaps best illustrated by the fact that only a few 
pounds of fuel are actually burned during an entire 
core life. It is hardly any wonder, then, that the design 
engineer seeks perfection that tends to result in un- 
realistic tolerances from a manufacturing standpoint. 
The designer deserves the most sympathetic under- 
standing, for he faces a most difficult task. The 


Fig. 6. Fuel element upsetting machine. 
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Fig. 5. PWR enriched fuel plate assembly. 


volume of real experience to date is extremely 
limited; there are only four large power producing 
nuclear reactors in regular operational use today (the 
submarines NAUTILUS, SKATE and SEA WOLF, 
and PWR Shippingport). 


standards and inspection 


The general lack of experience has led to vague 
and ambiguous standards. For example, the specifi- 
cation for corrosion tested fuel plates states that they 
shall have a black lustrous temper film. You can 
hardly imagine the difficulty and misunderstanding 
that has risen over trying to answer the questions; 
How lustrous? and, What is black? 





Fig. 7. Inert atmosphere welding box. 


The desire for utterly complete integrity, combined 
with close tolerances, dictates many 100°/ inspections, 
the data from which must often be recorded and 
furnished to the purchaser. Typical of these are 
X-ray testing for defects and for fuel location to 
index later operations, bond integrity, corrosion 
testing of fuel plates and coupons, and many dimen- 
sional measurements. Specified tolerances of finished 
parts are so difficult to attain as essentially to pre- 
clude mass production techniques. Much of the data 
are used, therefore, as a basis for selective assembly. 
The width of each water channel of every fuel sub- 
assembly is determined every 2in., the thickness 
every 4in., in three discrete planes along the 
entire length. These, in combination with many 
external checks, add up to several thousand dimen- 
sional measurements for a sub-assembly alone during 
its manufacturing life. Figs. 8 and 9 illustrate custom- 
made devices that have been constructed to handle 
some of the unique measuring problems. A substan- 
tial amount of the total investment can be found in 
such special manufacturing equipment as has already 
been illustrated. Unfortunately, most of it is unique 


Fig. 8. Sub-assembly water channel probe. 


TABLE | 
PRICES OF REACTOR CORE MATERIALS* 
Price, Dollars 


Material per lb. 


Uranium — highly enriched 8,000 
Uranium — natural 20 
Zirconium 30 
Hafnium 100 
Stainless Steel 1 





* Approximate 1957 figures for fabricated shapes. 


to a particular core design, as well as to the atomic 
power business as a whole. Such equipment is 
expected to suffer extremely rapid technical obsoles- 
cence as a result of major design and process changes. 
A profound effect on plant cost is obvious. 


materials 


Reference has already been made to some of the 
more exotic materials used in nuclear reactors : 
specifically, uranium, zirconium and hafnium. Indeed, 
prior to the atom bomb programme, in the case of 
uranium, and the Submarine Thermal Reactor 
Programme for zirconium and_ hafnium, these 
materials were simply metallurgical curiosities. The 
world’s supply totalled only a few pounds. Much 
remains to be learned about their characteristics and 
technology. 

Uranium, of course, is the fuel, and through the 
fission or splitting of this atom, heat is generated. 
Zirconium is used as a_ structural and cladding 
material in the “neutron flux” region of the core 
hecause of its low nuclear cross-section (capacity for 
absorbing neutrons). Hafnium, on the other hand, 
makes an excellent control material because of its 
exceptionally high cross-section. These metals, when 
properly alloyed and fabricated, are resistant to 
damage by radiation. Zirconium and hafnium of 
sufficient purity have satisfactory corrosion resistance 
in pure hot water, an environment considerably more 
rigorous than casual thought might conclude. Table I 
lists approximate costs of these metals as compared 
with stainless steel, the only relatively common 
material used in cores of the type discussed here. 
A price for enriched uranium is somewhat a mis- 
nomer; it cannot actually be bought. For some 
projects, the Government furnishes it free of charge; 
for others, it is “ rented”. It may not necessarily be 
supplied in the quantities the manufacturer might 
desire for most economical processing. The other 
materials mentioned are either supplied entirely or 
mostly by the Government. 

The widely divergent nuclear characteristics of 
these materials dictates absolutely infallible identifi- 
cation throughout all processing. Even if one were 
to consider being simply a supplier of machined com- 
ponents of the non-fissionable materials (zirconium 
and hafnium), their economic and strategic value 
alone demands exceptional handling procedures. All 
of these metals and their alloys are non-magnetic, and 
are also highly reactive with the principal elements 





of the atmosphere, namely, nitrogen and oxygen. 
30th zirconium and uranium are pyrophoric in finely 
divided form, such as machine chips. These factors, 
combined with odd shapes and close tolerances, 
demand very clever, and frequently expensive, 
tooling and fixturing methods. Workmanship, house- 
keeping and maintenance of tools and equipment 
must be of the highest order. An accumulation of 
chips and a spark from a tool cutter will produce 
an intensely hot fire which can ruin equipment and 
plant. Chips are carefully segregated and moved, and 
stored under water. 


For strategic reasons, and protection of the public 
health and safety, the Atomic /:nergy Commission is 
required by law’ to control rigidly the distribution 
and handling of all fissionable material (usually 
called Source and Special, or SS nuclear material). 
The degree of control far exceeds that justified solely 
by the high economic value. These controls have 
given birth to such unique functions as “ SS Account- 
ability.” “ Health Physics,”’? “ Criticality Control ’’* 
and “Security”. Any organisation expecting to 
handle SS materials is required to prepare detailed 
procedures covering each of these aspects for AEC 
approval. These are described in more detail in the 
following paragraphs. 


accountability 

An SS Accountability system must be established 
which will precisely account for the amount and 
location of material on both an intraplant and inter- 
location basis. Such information becomes a part of a 
national “ balance sheet’, and is regularly reviewed 
through monthly reports and semi-annual surveys 
and audits by Atomic Energy Commission personnel 
teams. For enriched uranium, data are often kept to 
tenths and hundredths of a gramme, but shipping 
records and balances are maintained to the nearest 
gramme. Elaborate plumbing and ventilating systems 
have been installed to catch a few grammes a month 
of what would otherwise become lost or “unaccounted 
for” material. In such a facility, special walls, floors 
and all equipment are periodically scrubbed or 
washed down. The tool engineer designs or specifies 
equipment that is readily cleaned or decontaminated. 


health physics 


The possible toxic effects of fissionable material 
necessitates a function most commonly known as 
Health Physics or, less frequently called, Nuclear 
Hygiene. Whatever the title, its purpose is to establish 
and police procedures and practices that will protect 
personnel from the contamination hazards associated 





1. U.S. Atomic Energy Commission, ‘“ Manual,’ Volume 
7000, Part 7400, ‘‘ Materials Accountability ”. The Com- 
mission, n.d. 

U.S. Atomic Energy Commission, “ Health and Safety 
Considerations for Uranium Fuel Fabrication Facilities ” 
Report COO-212. The Commission, 1st December, 1957. 


Fig. 9. Box and cluster probe. 


with fissionable material. For present-day fuel com- 
ponent manufacture, the direct radiation hazard is 
essentially nil since the material is, for all practical 
purposes. “cold”. Nevertheless, highly imaginative 
citizens have from time-to-time blamed virtually all 
their ills on their proximity to fuel plants. For 
example, failure of milk and grain crops, sterility 
and even pregnancy have been the subject of actual 
or potential law suits. It probably pays, therefore, to 
have a radiation background survey made in your 
plant before any operations begin, in the event such 
evidence is needed. While quite precise analytical 
procedures and instrumentation are required for this 
work, several firms now make a business of provid- 
ing this service. 

Facilities which handle bare (unclad) fissionable 
material, especially enriched uranium, require close 
control of ingress and egress, special regulations for 
smoking, eating and personal hygiene and special 
clothing. Such clothing is worn cnly in the operation 
and is left behind in going through isolated shower 
and change rooms. Separate laundering equipment 
must be installed in the facility for this clothing and 
other protective equipment. Effluent from the 
laundry, showers and wash rooms is discharged into 
Accountabilty drains. Good practice usually provides 
for periodic, specialised, medical examinations for 
employees. 


criticality control 


The principle of atomic energy is based on a con- 
trolled fission (or fusion) reaction. For such a 
reaction, it is necessary to assemble a “ critical mass ” 
of fissionable material. However, the very fact that 
this phenomenon is possible places severe restrictions 
on the manufacturing operation, and is the basis for 


, another of our unique functions, Criticality Control. 


It is self-evident that the manufacturer of fuel com- 
ponents must, at all times, completely preclude the 
possibility of a critical or supercritical mass, since 
he has neither the conditions nor environment for 
control of such an eventuality. Criticality Control 
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regulations are usually based, therefore, on “ always 
safe’ practice. They provide an adequate safety 
‘actor even if two events, each of which in itself is 
extremely unlikely, occur simultaneously. 
Criticality areas are determined from the maxi- 
mum levels of permissible fissionable material calcu- 
lated for the various fuel configurations and process 
operations. Special material custodians have the 
sole authority and responsibility for movement of 
material between criticality areas. These can be 
denoted by unique, bright-coloured floor tape to 
contrast with regular aisle markings. The custodians 
are assisted by control boards on which each move is 
preprogrammed with tickets, before the actual shop 
move of real material is authorised. Wherever pos- 
sible, the tool engineer designs jigs and fixtures and 
equipment in which it is impossible to obtain unsafe 
levels. Welding, annealing and corrosion test fixtures 
and pickling tanks are typical examples where “ built- 
in”’ criticality control can be developed. Hydrogenous 
materials (viz., plastics) are avoided as much as 
possible in fixtures and handling devices because of 
the moderating effect of the hydrogen atom. Plant 
layout and equipment spacing can be seriously 
affected in order to optimise control. Fissionable 
material or components not in-process are stored in 
special vaults or safes, which are constructed of 
“always safe” design and materials. The safes are 





portable and are also used for interplant shipments 
of fuel elements or sub-assemblies. 


The remote, but nonetheless finite, possibility of a 
nuclear “ fire” raises grave questions of property and 
third-party protection and liability, causing a stirring 
upheaval of the insurance profession. This subject 
has required special insurance pools and unique 
legislation. It is a matter that must be evaluated 
very thoroughly. 


security 


The last speciality of the business to be mentioned, 
namely, security, is probably more generally under- 
stood. Appropriate steps must be taken to protect 
classified information and materials. These usually 
include alarm systems, crash (one-way) emergency 
exits, badge-pass exchanges and the like. Clearance of 
employees (“L” or “Q”) is obtained, and security 
approval of the facility by the Atomic Energy Com- 
mission is required for handling of significant 
amounts of SS material, even though the projects 
may otherwise be unclassified. The security aspect 
can be expected to lead to somewhat larger than 
average plant protection organisations. Also, the time 
required to “clear” employees reduces flexibility of 
the work force and require modified employment 
practices. 


FUEL DEPARTMENT ORGANIZATION 
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summary 


The specialised aspects and unique features of the 
fuel component manufacturing business can be con- 
veniently summarised and emphasised by examining 
the organisation chart of a typical present-day fuel 
department, shown in Fig. 10. Exclusive of the design 
engineering function, the ratio of so-called expense 
or overhead to productive personnel might very well 
be two to one. The extensive manufacturing engineer- 
ing, quality control and facility planning activities 
required by the unusual nature of the product are 
illustrated. We also note the specialised functions of 
SS Accountability, Health Physics, Criticality Control 
and Security. From this picture, let us draw a few 
concluding remarks. 


Does the seemingly cautionary and pessimistic tone 
of this presentation make the business manifestly 
unattractive, especially for the tool engineer? Is this 
business strictly for “long hairs”? Not by any means. 
Instead, it is hoped that the manner in which the 
unique aspects have been described will encourage 
thorough planning in place of reckless daring. Let’s 
face it —it’s high time that the rose-coloured glasses 
be removed and industry shelves the “let’s get on 





the bandwagon” approach. Atomic power must be 
treated realistically as a tough development job. It 
cannot be expected to support the magnitude of 
business interests that have already ventured into the 
field. 


From this author’s experience in this business, two 
important requirements seem abundantly clear : 


1. Common sense, but original and ingenious 
manufacturing thinking, and 


2. A close, harmonious and effective working 
relationship between the development and 
design people and the production people. 


These requirements are not unique to atomic 
power; they would be good for any business. Atomic 
power can profit from the best that the tool engineer- 
ing profession can offer. Thus, the old adage still 
seems appropriate : 


“If a man can write a better Book — preach a 
better Sermon or make a better Mousetrap than 
his neighbour — though he build his house in 
the woods —the World will make a Beaten 
Path to his door.” 








PRODUCTION TECHNOLOGY AT 


THE UNIVERSITY OF MANCHESTER — concluded from page 422 


The latest development is the establishment of a two-year full-time course 
in machine tool design for which the Machine Tool Trades Association have 
established 10 scholarships. In this course the basic principles and the latest 
developments concerning the design of up-to-date machine tools will be taught by 
both academic lecturers and experts from the machine tool industry. 


The minimum qualification for admission to the course is the Higher National 






Certificate in Mechanical or Electrical Engineering. Students will receive lectures 
on subjects dealing with performance requirements, design specifications and basic 
design and calculation data for machine tools; the principles of electrical engineering 
especially electronics; hydraulics; vibrations; friction and lubrication; control 
engineering; properties and behaviour of engineering materials; standardisation; 
metrology; ergonomics; safety regulations; economics of automation; etc. Design 
problems concerning machine tool structures, drive elements, slides, slideways and 
bearings will be discussed, and laboratory exercises, work on actual design projects 
and visits to the works of leading machine tool firms in the country will complete 
the syllabus of the course. 


In view of the fact that the scholarships are to be awarded to members of staff 
of the machine tool industry, it has been proved impracticable at present to make 
this course formally a post-graduate one because of the amazingly small number 
of graduates employed in technical positions in the machine tool industry. The 
standard of the course is, however, intended to reach that of a post-graduate 
course, 
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NUMERICAL 


CONTROL FOR TEMPLATES AND DIES 


by D. H. BINGHAM, Jr., 


Supervisor, Numerical Control Programming Section, 


and R. G. CHAMBERLAIN, 


Programming Engineer, G. & L. and Hypro Division, 


Giddings & Lewis Machine Tool Company. 


ee pene one control of machine tools is getting 
wider and wider acceptance as the results of the 
first commercial applications are published. In almost 
every case, significant improvements have been noted 
in part cost, lead time, and/or accuracy. These same 
advantages are possible with non-repetitive tool and 
die work. 


Numerical control should not be confused with 
automation. The past few years have seen the word 
automation much used and abused by both manage- 
ment and labour. Generally speaking, automation is 
for mass production while numerical control is 
basically a contro] concept adaptable to any specific 
machine. 


As an example of the savings possible with 
numerical control, approximately 1,850 different 12 ft. 
aircraft spar mill templates were produced at a cost 
of 40° of the next competitive bid. At the same 
time, the total time involved was about one-quarter 
that required by conventional manufacture. In addi- 
tion, one producer of templates, using numerical 
control, has stated that the manufacturing errors 
using this system are one-quarter of those realised by 
conventional means, as shown in Fig. 1. 


In die sinking, similar comparisons have been 
obtained. One study showed that machine time was 





* 
+ 


This Paper was presented at the 26th Annual Meeting 
of The American Society of Tool Engineers, and is 
reproduced here by kind permission of the Society. 
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reduced from 60 to 8 hours and bench time from 12 
to 2 hours, while holding dimensional variations to 
one-third of those obtained previously. 


history 


The first numerically-controlled machine tool, the 
result of an Air Force contract with MIT, was dis- 
played in 1951. This system provided for a separate 
numerical control for each machine, necessitating the 
maintenance of its complex electronic system under 
shop conditions. 


To overcome the disadvantages of this system, a 
Giddings & Lewis engineer conceived the idea of 
recording the control information on a magnetic tape 
in such a form that a simple machine control could 
read the signals and accurately position the machine. 


In 1952, the Company authorised a_ research 
programme for the development of this idea. This 
programme resulted in public demonstrations on 6th 
June, 1955, which proved that this system, 
christened Numericord, was a workable control. 


operation 


The Numericord system consists of three steps (see 
Fig. 2) from drawing to machined part. The first 
step is that of processing or programming; the second 
step, recording on magnetic tape; and the last step, 
machine operation. 


Programming, in turn, is divided into methods 
planning, which includes tool and fixture design, 
and encoding for computation. In methods planning, 
the location of the part on the machine, machine 
motions to be controlled, optimum feed rates, 
necessary auxiliary functions (such as coolant, auto- 
matic clamping and chip collecting), tooling holes, 
cutter sizes, and physical location of all moving 
elements, are established. At the same time, the cutter 
path is delineated, 
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Fig. 1. Comparison chart — conventional versus numerical control. 


These decisions are then forwarded to the pro- 
grammer who prepares the information for input 
to a general-purpose computer. The programmer lists 
on the outline sheet all the known co-ordinates and 
uses a simple symbolic notation for the other points 
required. Thus, it is possible to programme directly 
from a conventional blueprint without having 
lengthy co-ordinate tables calculated by the designer. 

The programmer also describes the cutter path, 
including all information on cutter diameter, direction 
of path around the contour, depth of cut and toler- 
ance. This section, called. Path, and the previous 
section, Description, comprise the input to the 
computer. 


template manufacture 


The programmer's manuscript for a section of the 
template just referred to is illustrated in Fig. 3. In 
this instance, all of the description elements were 
known, and consequently, were entered in co- 
ordinate form. The path information is entered in a 
manner that will result in calculation of tool offset by 
the computer. 

This manuscript is then punched into IBM cards, 
one item per card, exactly as written by the program- 
mer. These cards, the problem deck, are fed to the 
computer, which produces a manuscript (Fig. 4) and 
a deck of punched cards. 

These cards are then converted to a paper tape 
by a card-to-tape converter. The paper tape, in turn, 
is the input to the Numericord Director (Fig. 5) 
which creates the magnetic tape. Consequently, the 
magnetic tape contains all instructions necessary to 
create the desired part when read at the machine 
tool. 

A comparison chart (Fig. 6) indicates the advant- 
ages of numerical control over conventional manu- 
facture. This actual example clearly indicates the 
lead time superiority, as well as the cost reduction 
possible. 

Another example of using numerical control to 
create a template is the conversion of the 
manuscript for a profile template (Fig. 7) to 
the template itself (Fig. 8) the data being prepared 


directly from the blueprint (Fig. 9). In this 
example, the entire production of the template 
involves less time than the layout (Fig. 10). 

As can be seen from these comparisons, there is a 
tremendous reduction of lead time and machine time 
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Fig. 2. Flow sheet. 
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Fig. 3. Programmer’s manuscript for aircraft spar mill template referred to in the Paper. 













































































Fig. 4. Manuscript from computer, 
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inherent in numerical control. The actual ratio is 


of the magnitude 1 : 10. 


die sinking 

Similar benefits have been obtained in sinking a 
typical die (Fig. 12). As can be seen, this is a small 
cavity which embodies straight lines, circular seg- 
ments and deep, narrow ribs. 

With normal techniques, this die would require 
layout, templates, and a relatively skilled operator. 
With numerical control, however, these requirements 
are eliminated. The blueprint furnishes all necessary 
information for the calculation of the tool path by 
a general-purpose computer; the output of the com- 
puter, when converted on to a magnetic tape, 
constitutes instructions for the machine tool. 

The normal die print developed by the tool 
engineer from the part print is shown in Fig. 11. In 
this print, allowances have been made for metal flow 
and for shrinkage. 

From this print, the methods planner creates the 
methods print and the methods planning sheet (Figs. 
13. and 14). The methods print here is shown 
separately for clarity, but in normal practice is 
designated by cross-hatching on the die print. 

The methods planning sheet includes a detailed list 
of the operations in their proper sequence and 
related information on tools, speeds, and so forth. 
Utilising the information contained in this sheet, the 
programmer can quickly designate the tool path in 
simple symbolic notation. The symbolic information 
then is processed, as outlined above, to result in a 
magnetic tape from which the cavity is sunk. 

Copies of the planning sheet and the computer 
output manuscript are furnished to the machine 
operator to enable him to perform the operations as 
planned. 
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Fig. 6. Time comparison, spar mill template. 






Fig. 5. Numericord Director. 


Since all the necessary instructions are recorded on 
the magnetic tape, the sinking process proceeds with- 
out time-consuming delays, a majority of the 
decisions having been made by the tool engineer. In 
this way, percentage machine utilisation is greatly 
increased, as can be seen from Fig. 15. 

Another advantage of numerical control in this 
work lies in the realisation of more nearly optimum 
cutting speeds and chip loads. This results, of course, 
in greater tool life and minimum breakage. 

Where duplicate dies are required, an even greater 
saving is realised, since the instructions are readily 
available from the magnetic tape. 


conclusions 


While numerical control is very competitive with 
conventional manufacture at the present time, it is 
still a relatively new development. Improvements that 
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Fig. 7. Manuscript for profile template. 


are foreseeable for the near future will result in even 
greater savings. 

One of the apparent advancements is the develop- 
ment of additional computer routines. Such pro- 
grammes will result in a further reduction in 
make-ready costs. 

At the present time, computers capable of 
producing machine tool instructions from symbolic 
notations are readily available throughout the United 
States for accounting purposes. These machines 
generally can be adapted, without modification, to 
numerical control work. However, companies not 
having access to such equipment can secure such 
services from programming centres that have been 
established by various machine tool and control 
manufacturers. 

These centres will perform the entire data process- 
ing, if desired, or will work from the methods 
planning sheet provided by the customer. In either 
case, substantial savings are possible now with 
numerical control. 


Fig. 8. Profile template. 
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Fig. 9. Blueprint for profile template. :8 
LAYOUT 12.00 
ROUGH SAW -50 
FINISH FILE PROFILE 3.00 
CONVENTIONAL TOTAL HRS. 15.50 
PROGRAMMING .75 
KEY PUNCHING 30 
COMPUTER 05 
PAPER TAPE 04 
MAGNETIC TAPE 02 
MACHINING (INCLUDING 10 
SET UP) ——— 
NUMERICAL CONTROL TOTAL HRS. 1.26 








Fig. 10. Time comparison chart for profile template. 
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Fig. 11. Conventional die print. 


. 12. Sample of die produced by numerical control. 
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Fig. 13. Methods print. 
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| SMES DATE DUE:____——————SCRREVIISION:: 
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x00 
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DEPTH 1 160 .406| 1.45 | 1.92 
x00 
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Fig. 14. Methods planning sheet. 








LAYOUT 8.0 
TEMPLATES 16.0 
SINKING 60.0 
BENCH 12.0 

CONVENTIONAL TOTALHRS. 96.0 
PROGRAMMING 16.0 
KEY PUNCH 4.0 
COMPUTER 15 
MAGNETIC TAPE 5 
MACHINING 8.0 
BENCHING _2.0 

NUMERICAL CONTROL TOTAL HRS. 33.0 





Fig. 15. Comparison chart — die cavity. 
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AUTOMATION 
ITS DEVELOPMENT AND EFFECT 


by J. R. CAMPBELL, A.M.I.Mech.E., A.M.I.Prod.E. 


A Paper presented at a Course in Management Studies 


at St. Andrew’s University, 8th September, 1958. 


We are all aware that a large number of new 
words have been universally adopted in recent 
years, but few have given rise to as much 
speculation as the word automation. As interpreted by 
journalists and popular writers it has given rise to 
dreams of automatic factories operated by robots and 
accompanying fears of redundancy, disruption and 
overproduction. Much of this has been exaggeration 
and some of the fears may prove to be without 
foundation. 

The word was first used in 1946 by D. S. Harder, 
Vice-President in charge of Manufacturing of The 
Ford Motor Company, Detroit, to describe a number 
of automatic workfeeding and material handling 
devices then introduced. 

The American, John T. Diebold — well known for 
his writings on automation — also claims to have 
used the word as a simplification of the more difficult 
word “ automisation ”. 

Since then, much has been said on the subject and 
various arguments have been put forward, with a 
view to proving that automation is nothing new and 
merely a continuation of the process of mechanisation 
which has been going on since the Industrial Revo- 
lution. The acceptance of this argument could be 
dangerous if it prevents us from realising that the 
introduction of automation presents a host of 
problems, not only to management and labour but 
to the relations between them. 

Trying to define automation is not a simple thing, 
as was obvious when an American Congressional Sub- 
committee held hearings on the problems of 
automation in 1955. Among the witnesses, 24 experts 
each gave his own definition. 

I would quote the description given by L. D. 
Miller, Associate Editor of the American Magazine 
“ Automation,” in a recent Paper given to the Ameri- 
can Society of Mechanical Engineers. Showing the 
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difference between automation and mechanisation he 
says :- “ The line between them seems to be reflected 
best by an evaluation of the number of routine 
human actions in each phase of the function being 
performed. Where the number of routine human 
actions is low, most of us would consider the 
operation as an example of automation. Where the 
number of routine human actions is sizeable we 
would consider it an example of mechanisation, if 
mechanical aids are used.” 


development 


In the development of automation we can 
recognise three basic forms : 


(a) integration; 
(b) feed-back control; 
(c) computer technology. 


The first of these could be described as “ advanced 
mechanisation” and one of the early examples 
appeared in a series of articles, published in 1925, 
describing the semi-automatic continuous machining 
of cylinder blocks, flywheels and gearboxes at the 
Morris Motor Company’s works in Coventry. It was 
unfortunate that this pioneering effort, the fore- 
runner of the modern transfer lines in the automobile 
and other industries today, suffered from difficulties 
which resulted in it being replaced by conventional 
machine tools. 

Another example of an integrated line appeared in 
Milwaukee around 1930. This was a fully automatic 
line making 10,000 automobile chassis per day. There 
were nine separate units linked by automatic 
handling, for inspection and rejection, cleaning, 
bending, drilling and painting of incoming steel strip. 

As far back as 1782 we find one of the earliest 
integrated systems in the continuous process flour 
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mill built by the American, Oliver Evans, at 
Philadelphia. ~ 


It can therefore be seen that the principle of 
“flow production” is characteristic of integration 
and for many years it has been the basis on which 
the chemical, oil and similar industries have been 
engineered. — 


feed-back control 


This form of automation also has a _ history 
stretching back over the last two centuries, and the 
centrifugal governor invented by James Watt (1788) 
to regulate the speed of his steam engine, illustrates 
the principle whereby any increase or decrease in the 
required speed brings about the movement of a 
system of levers which operate the throttle valve, and 
tend to open or close it as “instructed” by the 
governor. 


The term, “ feed-back”, might be simply described 
as “self-correction”. It implies that a system is 
capable of adjusting itself to produce a desired 
performance. 


The term, “closed loop”, which is often encoun- 
tered in this connection, implies that human inter- 
vention is not required to complete the control loop 
or system. 


Other obvious examples are the thermostatic 
controls found in heating systems, and as far back as 
1830 a patent was granted to Andrew Ure of Glasgow 
covering “an apparatus for regulating temperature 
in vapourisation, distillation and other processes”. 

At Edinburgh, in 1870, A. B. Brown of Rosebank 
took out a patent for a hydraulic steering device and 
the company which he founded, together with 
Denny’s of Dumbarton, have recently been responsible 
for the design and manufacture of the “ Denny- 
Brown ” stabilising system which controls or governs 
the rolling motion of ships at sea. 

There are several other early examples which 
illustrate the principle of feed-back, but modern 
applications are very much more complex and 


although a number of the devices used today, such 
as photo-electric cells, electromagnetic relays and 
servomechanisms, were invented before the First 
World War, we had reached the stage of a Second 
World War before their potentialities were considered 
seriously. 


computer technology 


The third form of automation may well be the 
one which will offer the greatest benefit, although it 
should be clearly understood that a computer depends 
on the human intelligence which directs it and its 
value to the user rests largely on the experience, back- 
ground, skill and imagination of those who prepare 
its instructions. The popular description “Giant 
Brain” is possibly an injustice, if we consider the 
tragic consequences which can result from man 
using his intelligence wrongly for his own selfish 
ends. 


The modern computer can trace its ancestry back 
earlier, but it was 1823 before Charles Babbage 
developed his difference engine, which he was unable 
to manufacture because of the engineering difficulties. 


Lord Kelvin also carried out developments along 
these lines and in the late 1920’s Vannevar Bush and 
his colleagues, because of the developments in manu- 
facturing techniques and electrical. technology, 
succeeded in building a differential analyser, capable 
of solving differential equations. 

This was followed by other machines, although 
these were mainly limited in speed and flexibility, a 
difficulty which was overcome by the developments in 
the field of electronics during the last War. 


post war developments 


In Europe and America today we can see many 
examples of these three types of automation and the 
examples quoted will illustrate their application, 
alone or in combination, to a wide variety of 
industries. 





Mr. Campbell was educated at St. Mungo’s Academy, Glasgow, and commenced his 
apprenticeship with Rolls-Royce Ltd., Glasgow, in 1940. He joined H.M. Forces at the 
end of 1943, served in R.E.M.E. and was commissioned in the Royal Engineers 


(Transportation Branch). 


On leaving the Army in 1947, he studied engineering at Glasgow University and 
obtained practical experience in production engineering with local firms. He was engaged 
on machine tool and jig and tool design at The Singer Manufacturing Co. Ltd., Clyde- 
bank, until 1954, when he took up an appointment as Sales Engineer in Scotland. At the 
beginning of 1958, he was appointed Group Machine Tool Engineer for Rolls-Royce Ltd., 


Scottish Factories. 


Mr. Campbell recently relinquished this appointment and is now a Machine Tool 


and Production Consultant. 
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The first example is a Soviet piston factory which 
can supply aluminium pistons for the whole of the 
Russian light car industry. With a labour force 
of nine workers per shift, the controller, five 
maintenance men, two machine minders and a 
labourer, it produces 3,500 pistons every hour. 

The labourer feeds the aluminium ingots to a 
conveyor which tips them into an electric furnace. 
Batches of the molten metal are automatically 
weighed, run into the moulds and the castings auto- 
matically ejected after cooling. Having passed the 
automatic hardness testing section the castings are 
transferred through the turning, boring, grinding, 
grooving and polishing stations. In a chemical section 
they are degreased, washed, tin plated and polished 
again. After final inspection the pistons are auto- 
matically greased, wrapped, boxed and stacked ready 
for despatch. It is claimed that production costs 
have been halved, the manual work involved is one- 
sixteenth of the original amount and the factory 
staff has been reduced to one-quarter of the original 
total. 

Transfer line machines have also been widely 
introduced in the motor car industry and the Renault 
Company in France can claim to have the widest 
application of this technique. The Volkswagen plant 
in Germany is a good example of automatic transfer 
machining and much publicity has been given to the 
numerous other installations in America and Russia. 

In this country the Austin Motor Company was 
the first firm to go in for automation on a large 
scale. They started in the early 1950’s and were soon 
followed by the other major firms. In the last few 
years companies like Ford and Vauxhall have been 
spending large sums of money, quoted as £65 million 
and £36 million respectively, on transfer lines and 
other machinery for automation. The latest 
announcement concerns an in-line transfer machine 
for milling and drilling, which was recently completed 
in the South of England. It is claimed that this is 
the largest machine of its type to be built in this 
country, being 140 ft. long and having 51 stations, 37 
of which are machining stations. 

Automation on assembly lines has also received 
a great deal of attention and in the Ford “Mercury” 
plant at Rivera, California, 800 motor car bodies in 
various stages of assembly are handled on 100 
conveyors, three-and-a-half miles long, while 
assembly, painting and trimming take place. 

Another remarkable performance is quoted in the 
radio industry, where the use of printed circuits 
speeds up the assembly of components. It is interesting 
to note that although greater progress in this 
technique has been made in the U.S.A., the first 
patent for printed circuits was taken out in Britain 
about ten to twelve years ago — by Dr. Paul Eisler, 
but America had at that time better facilities for 
producing the raw material. In 1947, J. A. Sargrove, 
of England, developed fully automatic circuit-making 
equipment for radio chassis with printed circuits, and 
although this was not a commercial success, it fore- 
shadowed the concept of automatic T.V. chassis 
manufacture in America. A case has been quoted of a 
machine that assembles in little over a minute the 
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same number of circuit assemblies that a worker can 
assemble in a day. The machine requires only two 
workers and a supervisor and can produce over 
2,000,000 assemblies a month. 


oil, chemical and other processing industries 


In the early days of chemical plant operation, 
most engineers usually lacked a _ knowledge of 
chemical processes and tended to develop processing 
plant based on laboratory apparatus which had been 
set up for batch production. 

However, in 1918, A. D. Little and others at the 
Massachusetts Institute of Technology, put forward 
the thesis that all processes of chemical manufacture 
could be broken down into “unit operations” such 
as fluid flow, heat transfer, evaporation, etc., and laid 
the foundation for the design of plant for “flow 
production”. Other people like Solvay in Belgium, 
and Mond in Great Britain on the ammonia-soda 
process, were exceptions to the then existing use of 
the “batch production” system. 

Since then the processing industries have produced 
a number of outstanding examples of automation and 
experts claim that 80° - 90° of the oil industry 
has been automated. 

At the Esso refinery at Fawley, near Southampton, 
six men per shift operate distillation plant which 
handles five-and-a-half million gallons of crude oil 
each day. This is equivalent to one-third of the total 
required for the British market. There is a total of 
3,000 workers, 800 of whom are operators and 
approximately 1,600 maintenance men, The plant is 
valued at £40 million. Flow, temperature, pressure 
and level are controlled by automatic instruments 
and many of these instruments illustrate communi- 
cation and control on the feed-back principle. 

In the metal industry we can see the “ Flowcast ” 
method of continuously casting iron bar, which is 
later used for the automatic machining of cast iron 
parts. 

The Kenya Coffee Company of London have 
recently installed a new plant which can blend, roast, 
grind and pack up to five million pounds of coffee a 
year. 


computers and data processing 


The growing use of computers in industry and 
commerce may well prove to be one of the most 
important aspects of automation and is likely to be 
a tool which will become a necessity for management 
teams of the future. Computers fall into two basic 
types, known as digital and analogue. Whereas the 
digital computer operates by counting numbers or 
digits, the analogue machine arrives at its solution by 
measuring quantities rather than by counting them. 

Digital computers have been applied extensively 
to office routine, where justified by the amount of 
work available, and an interesting application in this 
country is the installation known as “Leo” at the 
head office of Messrs. J. Lyons & Co. Ltd., Cadby 
Hall. Development work was started in 1947 and by 
1954 it was handling the payroll for 10,000 
employees in a matter of 4 hours a week, a task 
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which previously occupied 37 full-time clerks. By the 
end of 1955, it was also handling the payroll for 
another large firm. Besides this, it handles daily 
orders for more than 150 branch shops, and prepares 
all data and records for production, assembly, 
packing, accounting, etc. 

In America the Bureau of Mines, in its new data 
processing centre, now produces in 10 days a report 
which previously required six month’s effort. 

Other examples of computer applications are the 
“ Intelex” system of the Pennsylvania Railroad Co., 
and the “Reservisor” system of American Airlines 
in New York. Both of these are examples of auto- 
matic ticket reservation handling systems and in the 
case of the “ Reservisor ”’, is interrogated, on average, 
35,000 times a day. 

A recent report describes an 1.B.M. computer 
which has been applied to the task of indexing the 
writings of St. Thomas Aquinas. It was estimated 
that this work might have taken several experts up 
to 50 years to complete. With the computer and ten 
men the work was completed in some five years. It 
is hoped to carry out a similar task on the recently 
discovered Dead Sea Scrolls. 

In science and industry the application of 
computers to difficult problems arising in research is 
proving very valuable, and a great deal of work is 
being done at present on the development of an 
automatic master controller for process control in the 
chemical and similar industries. 

An important development in the engineering 
industry has been the application of electronic control 
to machine tool operation. Computer control of a 
machine tool was first carried out at the 
Massachusetts Institute of Technology in 1951. In 
this country Ferranti have carried out much develop- 
ment work on digital control systems and there are 
now a number of machine tools with the Ferranti 
system in use in industry. E.M.I. Ltd. of Hayes, 
Middlesex, is another Company doing valuable 
development work on analogue control systems and 
many well-known British and American machine 
tools have been fitted with the E.M.I. system, which 
has the advantage that it does not require an external 
computer for the majority of programming opera- 
tions. 

In the Ferranti system, information concerning the 
operations to be performed, speeds, feeds and other 
relevant data are fed to a computer by punched 
tape or cards. The computer then produces a mag- 
netic tape which is used to control the operation 
of the machine tool via servomechanisms, counting 
apparatus and feed-back controls. 

This type of machining has proved of value in the 
aircraft industry for the economic and accurate 
machining of small quantities of parts of intricate 
shape or contour. 


advantages and disadvantages 


The advantages of automation may be summarised 
as follows :- 


(a) It lowers production costs by reducing the 
handling of parts and direct labour costs, 


For instance, Austin Motors claim to have 
reduced the labour costs on the machining of 
cylinder blocks from £2 17s. 2d. to Ils. an 
hour. 


(b) Greater production per machine or unit is 
obtained by eliminating delays due to such 
things as loading and unloading. 


(c) Quality is improved by reducing risk of 
damage in transfer and allowing tighter control 
over sequence of operations. 


(d) Safety ‘is increased considerably and materials 
which would normally be too hazardous to 
process can be dealt with, e.g., fissionable 
materials. 


(e) Operator fatigue is reduced. 
(f) Lower inventory of work in progress. 


Considering the disadvantages, we generally find 
that the initial capital required is very large and in 
operation maintenance costs are invariably higher. 
Automated installations are relatively inflexible but a 
great deal is being done to increase the flexibility by 
the application of computer control, unit construction 
in machine tools and plant and emphasis on the 
importance of early and detailed planning; although 
in this aspect it may be necessary to increase the 
technical content of the management team. 


industries likely to be affected 


When we come to consider the industries which 
are likely to be affected by automation, there are 
obvious exceptions like the fashion and clothing 
industry, and the agricultural industry, which will 
become highly mechanised but is unlikely to achieve 
automation. 

Since the major applications of automation to date 
have been based on “flow production”, the early 
developments have tended to appear in the process 
industries such as oil refining, chemicals, steel, paper, 
plastics, food, etc., and this trend is likely to continue. 

On general administration and clerical work, data 
processing systems based on digital computers are 
being widely adopted and it is expected that this 
application will be speeded up over the next few 
years. 

In the manufacturing and assembling industries 
the application of the “transfer” principle is likely 
to spread as installations become more flexible by the 
use of standard unit parts, and by the application of 
computer control. As the use of computers on 
routine clerical work is increased, managements will 
begin to apply them to the other problems of control 
and communication which require a solution before 
integration can be made effective. 

An important industry in these Northern latitudes, 
which in the past has not been given much con- 
sideration when discussing automation, is the ship- 
building industry, but recent announcements from 
both Ferranti and E.M.I. describe electronically 
controlled flame cutting machines operated by tape, 
which are expected to revolutionise shipyard tech- 
nique. 
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large and small firms 

In the past, large firms with their capital resources 
and development facilities have tended to be first 
in the field of automation, but since the War the 
growth of companies manufacturing and marketing 
standardised equipment for automation has been large 
and this equipment is now available to all firms, 
regardless of size. It is noted that the companies 
manufacturing computing and control equipment 
expect that the smaller firms will be an important 
source of business in coming years. 

In the U.S.A. a company employing less than 600 
people is reported to be using a computer to speed 
up cost accounting, payroll preparation and other 
similar tasks. 


rate of adoption 

If we consider that the output of British industry 
rose by only 5°/, between 1937 and 1948, and by 20% 
between 1948 and 1954, with the figures for 
America approximately the same, then we are not 
likely to be concerned by the high speed of technical 
change. 

Nevertheless, a recent Board of Trade enquiry into 
automation in British industry reports that a big 
increase in the use of automation equipment during 
the next four to five years is forecast. To meet 
anticipated demands, machine tool and mechanical 
handling equipment firms expect to double their 
output of such equipment in the next five years, and 
in the control equipment and computer manufac- 
turing industries, production increases of five to six- 
fold are forecast for the same period. 

But even larger increases in the output of auto- 
matic plant may be necessary, if the rate of adoption 
is to be speeded up considerably. This is borne out 
by the experience of companies such as Renault and 
Austin, who found it necessary to build the larger 
part of new automated plant themselves, and others 
like Ford and Vauxhall who had to split their orders 
over several large British and Continental machine 
tool manufacturers to ensure a reasonable delivery 
time. 

We should bear in mind also the figures given 
by 'the Scientific Manpower Committee in 1956 :- 


“On the basis that an increase in productivity 
bears a | to 1 ratio to the increase in technical 
trained manpower, and assuming a 4°, increase 
in productivity, we require 220,000 tech- 
nologists in 1966 against the existing output 
of 135,000 — an increase of more than 60°.” 


From these and other published facts, most experts 
are of the opinion that automation will be adopted 
in a relatively slow and orderly manner, with the 
invariable exceptions that prove the rule. 


automation as a philosophy 

In an article recently published in this country, 
John T. Diebold has this to say :- 

“ Automation is as much a way of thinking as a 
way of doing — it is a new way of organising and 
analysing production, a whole new philosophy of 
design and production as well as new technology of 
machine control.” 
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This idea has been put forward by another expert 
on the subject as follows :- 


Automation is evolutionary in three basic aspects :- 
(a) acceptance of the concept; 

(b) techniques for applying the concept; 

(c) hardware to implement the concept; 


and of prime importance :- 


(d) acceptance of the concept by industrial 
Management. 


Some of the principles expressed here are receiving 
much attention in the growing fields of operational 
research and cybernetics, a word derived from the 
Greek meaning “Helmsman” and popularised by 
Norbert Weiner in his book: “Cybernetics, Or 
Control and Communication in the Animal and the 
Machine,’ — published in 1948. A_ later book, 
published in 1950, “The Human Use of Human 
Beings ” — discussed the impact on society of the 
mechanisation of control and communications. 

In a Paper read in May, 1958, at a Conference of 
The Institution of Production Engineers, Dr. F. H. 
George, of the University of Bristol, says that 
cybernetics is a general name for the study of all 
control and communication systems; that operational 
research might be said to include cybernetics; and that 
automation is applied cybernetics. He goes on to 
discuss and suggest scientific methods, which he 
describes as methods of systematic commonsense, 
which managements will require to use if they wish 
to guarantee success in the application of automation. 

The necessity for this new approach by manage- 
ment is borne out by the experience of an American 
Middle Western manufacturer of motor car chassis, 
who in 1952 began to plan a highly automated line 
for the production of frames for a 1955 model car. 
The plant included a 39-station riveting and welding 
transfer line for assembly of the chassis, and a new 
factory was erected in northern Illinois. Production 
was scheduled to start in the middle of 1954 and 
achieve an output of 200 frames an hour. Despite 
the fact that the plant was installed in time, a series 
of mechanical difficulties prevented it being operated 
properly. For instance, one 30-foot station was found 
to be fin. out of line and preventing the operation 
of transfer mechanism. Difficulties continued through- 
out 1954 and eventually the company had to instal 
conventional type machine tools to meet delivery 
promises. This meant that they had to find a labour 
force of 2,500, instead of 1,000 as originally planned. 
The company then realised that they were in an area 
with a shortage of skilled labour and a history of 
poor industrial relations. The company managed to 
maintain production schedules with the extra plant 
while the automated line ran at a reduced speed 
during the first half of 1955. Because of production 
pressure, they were unable to rectify fully all the 
engineering faults and they had finally to shut down 
the line and rebuild—a task which occupied the 
whole of the next year. 

The line was started up again early in 1957 and 
ran without any trouble, giving a much _ higher 
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production rate than orginally planned, but later in 
the year, when the 1958 model of the car was 
announced, it had been redesigned around a welded 
chassis. 

The estimated loss on this venture was over 
£3,000,000, and when we look for the reasons, we 
find that the company in question has a first-class 
record, is well organised, experienced in its own field 
and has adequate capital available. It would appear, 
however, that they seriously underestimated the 
problems involved and did not allow sufficient time 
for planning and development. 

This company is not the only one to have 
encountered such difficulties, and in Britain the 
Standard Motor Company ran into serious labour 
trouble when it introduced automation on tractor 
manufacture in 1956. 

Mr. J. Buckman, General Works Manager of 
Standard’s, speaking on the trouble they encountered, 
suggested that automation should be introduced 
gradually rather than attempt the change-over of a 
whole factory at one step. 

The D.I.S.R. Report on Automation perhaps sums 
this up by saying :- 


“One truth stands out from this report — the 
imperfections of present knowledge of the 
economic and social aspects of automation, 
when compared with knowledge of the technical 
possibilities.” 


impact on management 


The recent report published by Political & 
Economic Planning, London (1957) on three case 
studies of automation in industry, brings out 
the increased importance of planning, when more 
automatic methods are considered, both for the 
introduction of new methods and for more detailed 
day to day guidance when automatic methods are 
used. 

They do not, however, indicate that detailed and 
accurate forecasts of future requirements will be any 
more available to a firm installing automatic equip- 
ment than to other firms. Business forecasting is thus 
of increasing importance, while the need for more 
careful planning involves a higher proportion of 
management and supervision in the total labour 
force. 

It is to be expected that there will be an increase 
in the technical complexity of production processes, 
with the result that management in general will 
require to have experience based on a wide technical 
background. This is borne out by the D.I.S.R. report 
on Automation (1956) which says :- 


“Automation will demand a wider knowledge, 
greater ability and a higher degree of skill from 
worker and manager alike.” 


As already indicated, automatic production implies 
improvement in sales technique with a greater need 
for continuous market research, and the provision 
of objective statistical data. 

Greater use will be made of accountants in assessing 
financial implications involved. In this connection, 





Mr. A. J. Dumble recently pointed out, in a Paper to 
A.S.M.E., that realisation of the benefits resulting 
from mechanisation and automation will depend on 
the development and application of more detailed 
accounting procedures than are now commonly 
employed. The application of preventative main- 
tenance rather than repair will become increasingly 
important, and the control of quality in manufacture 
will be effected by continuous control during manu- 
facture rather than inspection after manufacture. 

In a_ report, “Quality — Its Creation and 
Control,” published in July, 1958 by the Institution 
of Production Engineers, an investigating committee 
under the chairmanship of R. K. Grunau, Chief 
Inspector, Rolls-Royce Oil Engine Division, proposes 
that “quality should be obtained by Operator 
Control, which can be achieved by the encourage- 
ment or re-creation of pride in workmanship, Quality 
should be induced from the Design Office onwards 
and it follows that the prime mover in this matter 
will be senior management”. 

In brief, managers, technicians, supervisors, 
operators and maintenance men, will become a team 
working together to obtain the best possible results 
from automated installations. 


problems of introduction 
Speaking at a debate on automation in the House 


of Lords in 1956, Lord Hailsham said: “There is 
no reason why the consequences of automatic 
machinery could not be forecast long enough ahead 
for the individual to make his plans about the 
recruitment and training of his labour force, and 
discuss well in advance with the representatives of 
the workers concerned how they will be affected”. 

Re-training will be an important problem for 
management and its importance is emphasised by the 
existing shortage of technicians and _ technologists, 
operators and maintenance men experienced in 
handling automatic plant. 

However, even if this shortage did not exist, the 
Earl of Halsbury, speaking on this subject, points 
out that, from the psychological point of view, if 
a man’s occupation is transformed by a machine, he 
should be given the chance to work the machine if 
he can. Halsbury recognises the danger of industrial 
seciety becoming divided into two hostile sub-groups 

-a managerial group relatively free and a workers’ 
group relatively bound. 

The three case studies in automation, mentioned 
earlier, emphasise that re-training has been necessary, 
but the evidence shows that for most of the operating 
staff this has not presented a serious problem. 
Workers with the new maintenance skills have not 
been easy to get, but much effort is now being spent in 
that direction. In regard to this, Pierre Bezier, Chief 
Mechanical Engineer of the Renault Company, in 
an article which was published in 1954, points out 
that for a long time it was considered that the 
personnel operating expensive and complicated 
machines ought to be provided with an extensive 
technical training, and that it would be necessary to 
envisage a high proportion of supervision and 
maintenance personnel. 
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These two fears have shown to be without 
foundation and seven-and-a-half years’ experience 
enables him to state that the proportion of indirect 
personnel is smaller in the “4CV” (automated) 
department than in any other. 


Another important point will be the question of 
standardisation and simplification as a production 
factor. 


In conventional methods of production, the 
manufacturing methods are usually considered from 
the point of view of making the component to its 
original design. In the future, much thought will 
have to be given to the simplification and standard- 
isation of components and processes, making them 
suitable for methods of production which require a 
minimum of human intervention. A great deal of 
research and development will be required to achieve 
that and management will have the problem of 
organising teams of specialists for this purpose. 


effect on industrial relations 
Ford Motor Company executive : 


“How are you going to collect union dues from 
these machines ?” 


Walter Reuther : 
“ How are you going to get them to buy Fords?” 


From the opinions expressed by trade union 
leaders, it is obvious that they are aware of the 
problems they can expect from the introduction of 
automation. 


Mr. Edwin Fletcher, of the T.U.C. Production 
Department, in a Paper discussing how the trades 
unions will react to automation, said :- 


“British Trades Unions have not opposed 
development of automatic production and 
control. Indeed, there is evidence of welcome 
from trade unions — there are few industries in 
this country in which unions have not 
experienced directly or indirectly some form 
of automation and unions know by experience 
that this way productivity is increased.” 


He goes on to say: 


“ This is not likely to be retarded by trade union 
action directed against developments them- 
selves, but there will be considerable friction 
unless the trades unions are given full and early 
information of impending changes, and unless 
both managements and unions give serious 
consideration to the problems of the individuals 
affected.” 


It is interesting to note that there is at least one 
case of a trade union adopting automation. 


The National Headquarters of the American 
International Association of Machinists have a data 
handling system processing the records of more than 
900,000 members. This is said to have reduced work 
at a local level by 70°/, and central staff from 148 
to 96 employees. 
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redundancy 


The effect of automation on the level of employ- 
ment, and the fear of redundancy, are matters which 
very much concern the worker employed in industries 
likely to be automated and it will require much more 
attention by the managements concerned in the 
future. For instance, it has been suggested that if 
the American motor car industry was _ fully 
automated, the production now obtained with over 
one million workers could be achieved with a labour 
force of only 200,000. 

Now although this contingency is very much in 
the distant future and we have the D.I.S.R. report 
on Automation assuring us that :- 


“So far as individual firms are concerned, auto- 
mation has rarely caused workers to be 
dismissed, because it has affected large firms 
who can often transfer to other departments or 
adjust the rate of replacement of natural 
wastage ” ; 


nevertheless, we have the example of _ the 
difficulties which Standard Motors experienced in 
1956, when they were unfortunate enough to 
introduce an automated plant at the same time as 
the Government instituted a “ credit squeeze ”. They 
were, of course, unable to anticipate this happening 
when they started planning three years before, but 
Mr. Buckman, General Works Manager, admits that 
they failed to foresee the line of action which was 
taken by the workers’ representatives, whose slogan 
was “No redundancy in any circumstances”. Mr. 
Buckman points out that they had planned to over- 
come this by :- 


(a) restricting the intake of labour and reduction 
of overtime many months in advance; 


(b) drafting as much labour as possible on to other 
work during the change-over period; 


(c) using skilled production workers on the installa- 
tion of new plant and laying off the remainder 
temporarily until production on the new work 
was accelerated. 


Standards’ have been criticised by the unions who 
maintain that they were consulted at too late a 
stage. 

In general, the trades unions are adopting the 
attitude that redundancy and re-training are very 
much the responsibility of industry and Mr. Reuther, 
of the American U.A.W.-C.I.O. says that “It is 
just as reasonable to expect the employer to pay 
the cost of re-training, including the payment of 
wages during the re-training period, as it is that he 
should pay the cost of building the new plant or 
installing the new equipment.” 

Management will have to consider how to solve 
problems arising from changes in the economy of 
the country by means other than the “hiring and 
firing” of labour and changes in the volume of 
business may have to be taken up by profits, with a 
change in ideas about the period over which profits 
should be reckoned. 
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Mr. W. J. Carron, President of the A.E.U., 
speaking at a conference on industry and the nation, 
had this to say :- 


“We have to accept that it is going to be a 
continuing necessity — in fact, a compulsion — 
to have an even greater integration of the three 
partners in industry — employers, trades unions 
and the State— until some particular point 
in time arrives when there are only two 
partners — the State and the Trades Unions.” 
He doesn’t see this happening for a long time 
but continues: “In the interim period — there 
must be a continuing concern by the Govern- 
ment for industry.” 


It would appear that unless management concern 
themselves with these problems outlined, they may 
find that they are subjected to increasing interference 
by the Government with a possibility of state control 
in the future. 

Balancing this, on the credit side, Dr. A. King, 
Deputy Director, European Productivity Agency, 
speaking at a Management Conference, said that 
since the end of the War 50°/, of industrial growth 
has been in the form of products not manufactured 
at all at the outset, and in the next six years 80%, 
of industrial growth is expected to be in the form 
of products not yet manufactured. 

The problem of redundancy resulting from auto- 
mation will be aggravated by any general decrease 
in the level of employment, and in Scotland with 
10% of Britain’s labour force, we at present have 
20%, of the unemployment, although industry has not 
been subject to automation to any great extent. 

It may be difficult to avoid redundancy completely, 
but a great deal can be done to mitigate its effects. 


changes in trades unions structure and labour 
force composition 


It is obvious that one consequence of automation 
will be a change in the relative numbers of skilled, 
semi-skilled and unskilled workers. A number of new 
skills will appear and many older skills will become 
obsolete, so that many of the problems of demarca- 
tion which now exist will disappear. 

If re-training is accepted as a feature of automation, 
then trades unions will need to reconsider their 
principles, which only admit as craftsmen those who 
have gone through the standard apprenticeship. It 
will be necessary for them to establish a standard for 
accepting workers of mature age, who acquire new 
skills through re-training. 

As the number of technicians employed increases, 
one can foresee a change in size and strength of the 
trades unions and associations already existing for 
the protection of the technical and scientific worker, 
and an attempt on the part of the big unions now 
representing manual workers to open their ranks to 
the new and higher skills. 


wage structure 


Mr. J. A. Hunt, General Manager of The Hymatic 
Engineering Co., writes “It is likely that in the 








automated factory the labour force will be more 
stable and have greater jobs security than at present. 
We may also abolish piece work and finally resolve 
the uneasy marriage of the ratefixer and the operator 
by the elimination of the first and the canonisation 
of the second”. 

The highly complex automatic factory will be very 
vulnerable to strikes and it is of the utmost importance 
that these should be avoided. One method might 
be the stabilisation of wages by accepting them as 
fixed costs in the same way as plant and other 
services are treated. 

Existing ideas on piece work and incentive systems 
will need to be re-examined and increased impor- 
tance will be placed on job evaluation. 

Incentive schemes on a team basis are likely to 
prove more suitable to the efficient operation of 
automated plant. Time Study will still be used, but 
its importance will be accepted as a preliminary to 
machine and plant design. 

Compensation for dismissal is another matter of 
growing importance, and the precedent having been 
established in this country by companies like Standard 
Motors and B.M.C., pressure for increased compen- 
sation is likely to continue and may open the way 
to a demand for a guaranteed annual wage. 

Already, in America, agreement has been reached 
in at least one case, where workers subjected to “ lay- 
off” are guaranteed 65°/, of their wages for 52 weeks, 
although this came about mainly in order to overcome 
hardship caused by the general practice of seasonal 
“lay-off”. 


shift work 


It is generally agreed that the demand for shift 
work will increase and although the Trades Union 
Congress, through its Scientific Advisory Committee 
report, suggests that it is not opposed to shift work, 
it emphasises that there are many social problems 
involved in changing from day shift to multiple shift 
systems. 

Shift work is made necessary by the fact that auto- 
mation involves expensive capital equipment which, 
to be profitable, requires to operate as many hours 
a day as possible. 

A major increase in shift work would necessitate 
inconvenience to the worker which may have to be 
met by increases in wages or decreases in working 
hours. 


outlook for the future 


Lacking the gifts of such eminent men as Albert 
Enstein, we are unable to look very far into the 
future, but he predicts that “ Ultimate automation 
based upon atomic power will make our modern 
industry look as primitive and outdated as the Stone 
Age man looks to us now”. 

However, the future trend of certain industries can 
be seen in the developments which are now taking 
place in various countries. 

While the general concept of industry, being made 
up of completely “ automatic factories”, is too far in 
the future to concern us, it has been reported that a 
machine at the Burroughs Computer Centre in 
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Philadelphia has carried out a real time analysis 
and control of a chemical process at the Du Pont, 
Niagara Falls plant, several hundred miles away. 

This would suggest that, in theory, the stage of 
the automatic factory has been passed and progress 
is being made towards the automatic manufacturing 
organisation controlled from a central data processing 
system. 

In the engineering industry one of the latest 
developments is a tape controlled transfer line now in 
use at~ the Hughes Aircraft Co., in America, 
Hitherto, transfer machining has relied on relatively 
large batch or continuous production for its economic 
application. In this latest development, which is a 
three-station transfer line, four different tapes can be 
used at once to make four different parts. This opens 
up tremendous possibilities for the economic 
application of transfer machining to most of the 
engineering industry. 

Interesting developments are taking place also in 
the field of data processing. At Birkbeck College, 
London, a digital computer has been applied to the 
translating of languages, and reasonable translations 
from French to English have been achieved. An ideal 
translating machine would have, as part of its equip- 
ment, the ability to read from an original document 
and both the I.B.M. Corporation in America and 
Birkbeck College are working on this process at 
present. 

Research is also being conducted into the possibility 
of a spoken word input operating a typewriter, via 
a computer, but this development is still very much 
in the future. 

In America it is estimated that over 350 companies 
are developing numerical control systems and data 
processing and the U.S.A. Air Force has let about 
20 million dollars’ worth of contracts for development 
and production of numerically controlled tools and 
modification of equipment. 

On the lighter side, but perhaps more disturbing, 
is the report that two Californian mathematicians 


have programmed a computer to compose 
“American popular songs”. One of the first com- 
positions was given the title “ Push Button Bertha ”. 
It is perhaps unfortunate that the designers estimate 
the machine could churn out 100 songs an hour 
and produce 1,000 million tunes without further 
instructions. 


conclusion 


Emphasis is placed on the need for careful 
planning and study in early stages and consultation 
with workers likely to be affected by the introduction 
of automation. 

It is apparent that automation will produce many 
social problems, the solution to which lies in the 
application of good industrial relations, amounting in 
practice to a continuing sense of responsibility on the 
part of management, labour and Government for 
future developments. 

The need for good industrial relations throughout 
industry was made apparent as far back at 1891 by 
Pope Leo XIII, in his encyclical “ Rerum Novarum,” 
on the condition of the working classes, when he 
said :- 

“The great mistake made in regard to the matter 
now under consideration, is to take up with the 
notion that class is naturally hostile to class, and that 
the wealthy and the working men are intended by 
nature to live in mutual conflict. So irrational and 
false is this view that the direct contrary is the truth. 
Just as the symmetry of the human frame is the 
result of the suitable arrangement of the different 
parts of the body, so in a State is it ordained by 
nature that these two classes should dwell in harmony 
and agreement, so as to maintain the balance of the 
body politic. Each needs the other: Capital cannot 
do without Labour, nor Labour without Capital. 
Mutual agreement results in the beauty of good 
order; while perpetual conflict necessarily produces 
confusion and savage barbarity.” 





THE ILLUMINATING ENGINEERING SOCIETY 


As part of its Golden Jubilee celebrations, The Illuminating Engineering Society 
has arranged a special series of lectures to be given in October, 1959. 


There will be four lectures : 


October 15 — “The Nature of Light” by Sir Lawrence Bragg, F.R.S., 
at The Royal Institution, Albemarle Street, London, W.1. 

October 20 — “ The Generation of Light” by Mr. L. J. Davies, at The 
Institution of Electrical Engineers, Savoy Place, London, W.C.2. 
October 22 — “ Light and Road Safety” by Dr. W. H. Glanville, F.R.S., 

at The Institution of Civil Engineers, Great George Street, S.W.1. 


October 27 — “Light and Productivity” by Mr. A. N. Irens, at The 
Federation of British Industries, Tothill Street, London, S.W.1. 


Admission to these lectures is open to members of The Institution of Production 
Engineers, but is by ticket only, which may be obtained on application to: 
THE SECRETARY, THE ILLUMINATING ENGINEERING SOCIETY, 
32 VICTORIA STREET, LONDON, S.W.1. 
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A NEW 


INSTRUMENT FOR 





THREE-DIMENSIONAL INSPECTION 


by A. G. JONES, M.Eng., M.I.Prod.£., M.I.Mech.E. 


Aeronautical Research Laboratories, 


lata the manufacture of models for the high 
speed wind tunnels at the Aeronautical Research 
Laboratories, Melbourne, was commenced, an 
examination of the inspection techniques available 
led to the development of a new instrument for use 
with three-dimensional measuring machines. This 
instrument enables measurements to be made to an 
accuracy of .0001 in. or better, without any correc- 
tions, on to surfaces, curved or flat, without fatigue 
to the operator. As such, it represents an increase in 
accuracy to at least five times that obtained by the 
usual “small depth of focus” microscopes. It has 
been found to have wide applications in general 
engineering metrology problems, and has been in 
constant use for this work since 1956. 


existing techniques 


In general, measurement of wind tunnel models is 
carried out as described by Hill, on three-dimensional 
measuring machines, or on jig borers used as 
measuring machines. However, all such equipments 
depend ultimately on the “ indicator ” used to contact 
the actual surface being measured. This may be a 
“ dial indicator ” type of unit, involving a mechanical 


* * 





This article has been contributed following the 


publication in the March, 1959, Journal of the Thesis, 


“Inspection Techniques Applied to the Metrology of 
Aerodynamic Models’’, by H. T. Hill, A.M.I.Prod.E. 





Department of Supply, 


Commonwealth of Australia. 


stylus, or an optical device. The use of a mechanical 
stylus introduces several problems, including : 


(i) the force of the mechanical contact may deflect 
the model, particularly if very thin sections 
have to be measured; 


(ii) the actual point of contact has to be calculated 
from the size of stylus and the surface slope; 


(iii) the error recorded must be corrected for the 
size of stylus. 


The “optical stylus” usually used consists of a micro- 
scope of moderately high power and small depth of 
focus. This is used by judging when the surface being 
examined is “in focus”. Here no mechanical contact 
takes place, and thus the objections to the mechanical 
stylus are overcome. However, experiments with this 
type of instrument revealed : 


(i) it was difficult to judge when a surface was “ in 
focus’; the operator must be skilled in its use; 

(il) operator fatigue was considerable and readings 
could not be repeated; 


(iii) there is a very small clearance from the micro- 
scope to the work — this is considered a 
disadvantage since damage can occur easily. 


A.second type of optical instrument has been des- 
cribed (Ref. 1). Basically this consists of a range finder 
in which the operator matches up minute scratches on 
the surface being examined through two lines of 
sight, which are brought together in a military type 
range finder and eyepiece. This was examined and 
discarded on a number of grounds (discussed in 
Ref. 2), the major one being the inability of the 
operator to recognise the two views being examined, 
and hence to match them. 
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the new instrument 


The instrument subsequently developed (Ref. 2) is 
shown in Fig. 1. It consists essentially of a low- 
powered microscope, fitted with a cross graticule in 
its focal plane, and an illuminating system which 
projects a bright cross target image into the focal 
plane of the microscope objective. It is used on a jig 













HEAD OF JIG BORER 


JIG BORER QUILL 
(VERTICAL MOVEMENT) 





FIXTURE TO HOLD 
CAUCE 


OPTICAL 
MODEL BEING COINCIDENCE GAUCE 


CHECKED 


LONG! TUDINAL 
TABLE MOVEMENT 


PRECISION CIRCULAR 
TABLE ON JIC BORER 


TRANSVERSE 
TABLE 
MOVEMENT 





Fig. 2. Optical coincidence gauge mounted on jig borer — as 
used to examine the leading edge of a model tailplane. 
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borer, mounted on the spindle quill with the axis of 
the illuminator objective horizontal and the micro- 
scope axis inclined upwards at 30° (Fig. 2). 

The instrument acts as a type of range finder. It is 
so arranged that when a surface viewed through the 
microscope appears sharpest, the target cross image 
projected by the illuminator also appears sharp, and 
is centred on the fixed microscope graticule. As the 
distance from gauge to work surface is changed, a 
displacement of the target cross image occurs relative 
to the fixed microscope graticule. When coincidence 
is established by superimposing one cross upon the 
other, the gauge is at a fixed distance from the inter- 
section of the axes of the illuminator and microscope, 
and it thus acts as a null indicator. Since the 
illuminated cross is at 45° to the microscope cross 
wires, the superimposing can be done with very high 
accuracy (Fig. 3) and little operator skill is required. 

The actual position at which measurement takes 
place is the intersection of two “ lines of sight’. It is 
thus a discrete point in space, and no correction 
whatsoever has to be applied as in the case of any 
finite sized mechanical stylus. However, when 
measuring on to a surface which is inclined to the 
normal, distortion of the projected image occurs, 
and the measuring accuracy decreases slightly. A test 
to determine this accuracy consisted of taking a 
series of observations on to a flat surface inclined 
to the instrument normal at angles of up to 70°, 
observing the usual precautions for such a test. Thus 
the operator who set the measuring machine, using 
the coincidence gauge, was not in a position to see 
the scale readings obtained for each setting. At each 
angular setting, a series of five readings was taken. 
The results are shown in Fig. 4, where it will be seen 
that the total range of readings increases from 
0.0001 in. when the viewed surface was normal to the 
gauge, to 0.0004 in. as the angle increased to 60°. 
However, if the worst reading out of the five was 
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neglected, then the total range of readings increased 
from 0.0001 in. at normal setting to only 0.0002 in. at 
the 60° setting, meaning that the actual position of 
the surface was observed to a maximum inaccuracy 
of + 0.00005 in. at any angle within that range. 


Similar results have been obtained when measuring 
on to spherical surfaces. This is a far higher accuracy 
than that claimed, as far as we are aware, for any 
other instrument of this type and application. 


In addition to the accuracy possible, and normally 
and easily achieved, the instrument has many further 
advantages. Amongst these may be enumerated : 


(i) The actual point of measurement is denoted 
by the projected cross of light, which can be 
seen clearly by the naked eye. This enables one 
to know the exact “ point of contact”. 


(1) The image of the projected light cross gives a 
measure of surface irregularities at the point 
being measured. In this respect the instrument 
operates as some forms of surface . finish 
microscopes. 


(ili) Low power objectives are used, enabling the 
instrument to have a working clearance of the 
order of 1 in. 


use of the instrument for model examination 


For general model examination the model is set 
with its axis vertical on the jig borer table (Fig. 2). 
Vertical movement of the quill (and the coincidence 
gauge) and longitudinal movement of the table enable 
all points on the measuring grid, as defined by Hill, 
to be obtained. Transverse movements of the jig 
borer table move the model surface relative to the 
coincidence gauge and measurements are taken of the 
table position as coincidence is observed. By suitable 
pre-settings, absolute values of heights of profiles 
are readily obtained. Used in this way, a rate of 
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Fig. 3. View through eyepiece of optical coincidence gauge. 


observations of 100-200 readings per hour is easily 
attained and maintained without loss of accuracy 
or operator fatigue. 


Readings on a wing surface near the leading edge 
are taken up to the point where the wing slope is of 
the order of 60°. After measuring both upper and 
lower surface to this point, the wing is set up with the 
leading edge facing the coincidence gauge, and 
readings around the leading edge are taken again to 
a point some 60° away from the leading edge itself. 
Very small increments are used, frequently 0.001 in. 
The observations on upper and lower surfaces and the 


ie 














{ MEASURING 
DIRECTION 
on cael Sigh <5 ere ee 
l | | | | ? 
| 
NS ie Hie ae a a 
qQ ie a 
2 | | | | 
I I | 
| l | | | 
aa i A i ni acne aisles ee <eliacon sas sap abrpe oncedien Suton 
Fig. 4. Check on repeatability EF e l | 
of readings using optical 8 | | | 
Zz 
coincidence gauge. <a... fo. eee “RANGE OF READINGS | 
t& | l iG premeneny | l 
6 | | | 
o --—-—— We he eon ee eee ame | TOTAL RANGE OF READINGS 
y ]*\~Soceevees ONE OBSERVATION 
RS / | INLY 
| 
-0002}- — —— +-——— -—— 
| | 
Sais Waki l l 
% 6 — a ~ oy * 





ANGLE OF MODEL SURFACE FROM NORMAL @ DEGREES 





0-280 DIA, 
ANGLE @( ABOUT ase) 





ZZ X (ABOUT Hg ) 

















0-200 DIA. 


USING OPTICAL COINCIDENCE GAUGE, TAKING 
DEPTH TRAVERSES ACROSS TWO DIAMETERS, 
DIMENSION X , WAS DETERMINED TO AN 
ACCURACY OF + 0-00005 INCH AND 

ANGLE @ TO AN ACCURACY OF+ 2/4 MIN. 


Fig. 5. Typical “impossible” measurements, easily possible 
with optical coincidence gauge. 


leading edge measurements are then plotted at a 
scale of 100 times full size. The overlap of 30° on 
each surface enables an accurate check of many of 
the readings and ensures that the final result will 
be to an accuracy of the order of 0.0001 in. 


use of the instrument for general engineering 
metrology 


Measurement of general engineering objects carried 
out using the coincidence gauge, during the last three 
years, are too numerous to detail. However, amongst 
cases which are noteworthy are those in which very 
frail items have had to be measured. These are 
merely placed on the jig borer table, without any 
clamping, and measured while supported in their 
natural state. A further example of interest is the 


examination of inaccessible places. Thus, in Fig. 5 
it was required to measure accurately the angle and 
position of a chamfer, of about 45° slope, some 
0.06 in. down inside a bore of 0.28 in. maximuin 
diameter. By taking depth traverses across two dia- 
meters, the distance to the beginning of the chamfer 
was determined to 0.0001 in., and the angle to within 
2.5 minutes of angle (range of tangent of angle 
0.0001 in. over 0.030in. measuring length). This 
examination took approximately 15 minutes, including 
all necessary setting up, etc. 


For the examination of two-dimensional shapes, 
such as templates, the instrument is used measuring 
on to the centre of the edge of the template. This 
has been found to reduce errors due to edge chamfer 
or burr, which can considerably affect readings by a 
normal jig borer microscope or by optical projector. 


conclusion 


The instrument described has been in constant use 
for some three years. During that time, used on a jig 
borer, it has largely superseded the conventional 
methods of measurement for many __ general 
engineering metrology problems. 
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SANDWICH COURSE IN EXECUTIVE DEVELOPMENT 


The Department of Commerce and Management of Sheffield College of Technology 
is to provide a Sandwich Course in Executive Development, commencing in 
November, 1959. The purpose is to provide for the young manager and potential 
manager a fully integrated plan of executive development, by bringing together in 
one scheme both education for management within the College, and general and 
vocational managerial experience in his working environment. Only students already 
engaged in industry and individually sponsored by their employers will be accepted 
into the course, which requires full-time attendance at the College for approximately 


15 weeks during two academic years. 


Further particulars may be obtained from: 
THE ACTING HEAD, 
THE DEPARTMENT OF COMMERCE AND MANAGEMENT, 
1 MELBOURNE AVENUE, SHEFFIELD, 10. 


458 








ae ae a as 


lin 
la- 
fer 
Mn 
ole 
his 


ing 


eS, 
ing 
his 
fer 
ya 


or. 


use 

Jig 
nal 
ral 


nief 


ence 
rch, 


ence 
Note 














THE TASK OF THE ENGINEER 


IN CENTRAL MANAGEMENT 


by J. L. GWYTHER, M.I.Prod.E. 





~~ begin with I will qualify my title for this Paper. 
It is always useful to begin by defining one’s 
terms and I feel some initial clearing up is necessary. 


Let me start by considering someone who has been 
trained purely as an engineer; that term as used here 
covering chemist, physicist, or any technologist whose 
training was exact and related to specific things (tools, 
methods, facts,) being oriented towards science and 
the product rather than the management and com- 
merce of its production and distribution. You will 


a 
* 
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recognise that the individual I have defined is not 
only a hypothetical character, but is in an embryonic 
stage of development with regard to a career in 
management. He still has a lot to learn, both theoreti- 
cally and in the field of industrial experience. This 
margin— the gap between the aggregate of his 
capacity as a technologist, and the aggregate of his 
Capacities as a senior manager or managing director 
at the age of 50+, is the gap which must be bridged 
by the engineer aspiring to a high position in central 
management. 


We recognise at once that there is a margin 
between the newly trained engineer and the mature 
engineer-manager : but before proceeding, let us note 
that there is also a margin, and in my view a greater 
margin, between any other individual trained in the 
raw skills of his craft or profession, and the same 
individual perhaps 30 years later, in senior manage- 
ment. The value of this recognition lies in the fact 
that by examining the margin — the distance a man 
has to go— we can perhaps begin to distinguish a 
path and, marking it, make the way easier for young 
graduate engineers aspiring to high central 
management. 
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basic qualifications of senior managers 


Since we are going to concentrate on the margin, 
it is worthwhile considering what basic qualifications 
senior managers have. An invaluable survey carried 
out recently by the Acton Society Trust, the conclu- 
sions of which have been summarised by Miss Rose- 
mary Stewart in the D.S.I.R. red book “ Managers 
for ‘1:omorrow ”’, gives the answers. Miss Stewart says, 
“Only 19% of managers had a University degree, a 
third of them in arts; 18% were professionally 
qualified with or without a degree; and about 30% 
had a degree and/or a professional qualification. But 
the proportions varied from one firm to another. . .” 
‘ Needless to say, senior managers had more qualifica- 
tions than the others; a third had degrees, and nearly 
as many were professionally qualified. The trend is 
for more staff to be qualified; it is especially marked 
with graduates. One in four aged 35-39 had a 
degree, but only one in 10 aged 55 - 59. 

“Of the 18% that had professional qualifications, 
one-half were engineers, and more than half the rest 
were accountants or company secretaries. Yet slightly 
more senior managers were qualified as accountants 
or company secretaries than as engineers: this con- 
firms the popular belief that accountants have a better 
chance of rising to the top”. 

The D.S.I.R. summary goes on to talk of the 
origins of managers. But leaving that topic aside — 
for all that it is important to our study — we might 
look for a minute at what has been said. In effect 
it is this — engineers and other scientifically trained 
types people the ranks of junior managers thickly, 
of middle managers less thickly and of senior 
managers much more sparsely. The accounting 
and secretarial types have moved up and gained, 
relatively, in the race. It is part of my task in this 
Paper to try to point out why this should be. 

In passing I should also refer, however, to another 
group, the Arts graduates, who may also be brought 
into the comparison. These Arts graduates have not 
been professionally trained, and may belong to no pro- 
fessional association: their University tutors uphold 
that they have been “trained to think” and that 
therein lies their especial attribute. Be that as it may, 
they are to be found in key positions, especially in 
advisory, “staff” (as opposed to “line”) and per- 
sonnel functions. I suggest that their mere existence 





at all in the complex of industrial organisation, 
though they join the race so late and would appear 
at first sight to be such foreign particles in the 
amalgam of people which makes an industrial organi- 
sation, is one essential clue to the data we seek. 


the task of the engineer 


In 1948, Professor Cave-Browne-Cave, in a Presi- 
dential address to the Engineering Section of the 
British Association, quoted Thomas Tredgold’s defini- 
tion of “engineering” as “the art of directing the 
great sources of power in nature to the use and 
convenience of man”. Professor Cave-Browne-Cave 
rightly pointed out that this definition is so sweeping 
as to be hardly useful, and goes on himself to give 
a general description of the engineering task. He says 
it may include : 


1. an accurate appreciation of the requirement; 


2. the preparation of a plan and design to meet 
the requirement; 


3. experiments and. development work to extend 
existing knowledge to cover any special features; 


4. the provision of the necessary material, equip- 
ment and personnel; 


5. the process of construction or execution; 


6. the examination and test of the finished work 
under extreme but realistic conditions, to ensure 
safety and fitness for the purpose and conditions 


specified. 


Running through the whole process, he says, there 
are the cogent considerations of cost and efficiency. 


I think the above is a comprehensive definition of 
the engineer’s task; but before we continue let us 
just look for a moment at its several elements, and 
which officers in a factory deal with them in modern 
production. 


1. “accurate appreciation of the requirement.” 
This is generally done by the Design Engineer 
in collaboration with the customer, unless the 
customer’s requirement is so clear cut that he 
has already covered it with a tight specification. 


* 
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“ the preparation of a plan and design . 
The designing is done in the design department, 
in collaboration with the development and/or 
experimental sections. The production planning 
engineer should be consulted at this stage to add 
his advice. 


3. “experiments and development work . . . ” are 
carried out by the personnel in (2) above. 


4. “the provision of the necessary material, 
equipment and personnel ” embraces the whole 
factory! Purchasing, stores, manufacturing and 
personnel sides. 


5. “the process of construction or execution” 
again embraces the manufacturing facilities of 
the factory. 


6. “examination and test of the finished work...” 
covers the test section. 


It is obvious that the engineer’s task as outlined 
above can only be carried out by a great many work- 
men, supervised by chargehands, foremen, junior and 
middle superintendents and managers. It is these 
people I want to distinguish from the main burden of 
my theme. I want to leave them out of the discussion. 
For they obviously must be specialists — functionally 
expert in their own fields and having expertise 
absolutely necessary to those tasks. You will note that 
I have not referred to any shortcomings of the 
Engineering Manager: only engineers can do 
engineering in a competent way. I am talking about 
the Engineer-Manager qua Manager — the indivi- 
dual who has come up through the engineering 
functions and is now in general management — 
either as a General Manager or as an organ of a 
Board of Directors where he must advise and criticise 
over a wide range of functions in which he may not 
himself be expert. He will, of course, retain his 
specialist knowledge — it may be in virtue of that 
that he was appointed to the Board. But if we can 
use a platonic analogy and liken the industrial enter- 
prise to an individual having within himself the three 
graces of wisdom, courage and virtue — in this con- 
text virtue means fitness for the task in hand, or 
overall efficiency; courage the enterprise of the sales 
force and officers of executive grades within the 
company, as a result of whose activities so much is 
thrown up for the consideration and approval of the 
Board; and wisdom the essence of all the talents and 
experience of the governing body of the company, 
which in practice is the Board of Directors. Exercise 
of this wisdom is the unique prerogative of the top 
manager in his participation on the Board of 
Directors : if he possesses only technical skills, he may 
reach the top technically, and should receive adequate 
recognition. But his value as a member of the Board 
of Directors will be not so great as if his background 
were wider. It is my thesis that herein lies the reason 
why otherwise successful engineers are not always 
appointed to the Boards of their companies. 


functions of a board of directors 


Before we proceed to consider how the otherwise 
successful engineer might widen his vision so that 





he can effectively argue with other directors over 
matters of broad policy, it is worth looking at the 
functions of a Board of Directors, as they have been 
distinguished by one author. According to Sargant 
Florence the functions of top management are as 
follows (I quote): “Lightened by delegation, the 
‘core’ load at the top level of industrial government 
consists of final decision on policy about : 


(a) what and how much to produce; 
(b) at what price and what investment; and 
(c) of decision on internal organisation, particularly 


(i) the creation of new posts; 
(ii) appointment to upper posts; 
(ili) top supervision and co-ordination ”. 


It is worth looking at these functions in detail, to 
see how they match up to the skills possessed by the 
individual whom I have called the “raw” 
technologist. 


the product decision 


Decisions about what to produce can be advised on 
by the technologist insofar as they concern a parti- 
cular task and the efficiency with which the parti- 
cular article must perform it. This will apply 
particularly wherever the article being produced falls 
within the functional or “tool” range of articles. 
Historians have distinguished a key point in the 
evolution of man as the point which separates him 
from the beasts: that point at which he began to 
use tools to effect his purposes. It is surprising how 
many of the things we make today are in that range 
of product: washing powders, soaps and detergents 
to get things clean; vacuum cleaners, refrigerators, 
and all vehicles; even houses and their heating 
systems can be considered from the technical aspects 
of economy in upkeep and running, and a compara- 
tive scale of values derived for the accessories which 
bring the comfort. Indeed, seeing that Boards of 
companies working in these fields do not usually 
include an artist or aesthete whose sole function is to 
advise on appearances, it is quite likely that the utility- 
through-technical-efficiency aspect will be the main 
one, and this is the technologist’s own field. 


the quantity decision 


“How much?” is a question best answered by the 
market research people : but the engineer members of 
the Board of Directors should be able to comment 
upon the statistics they produce, and criticise their 
suggestions in an informed way. The market research 
people will have their price-demand diagrams to 
prove their arguments for or against the policy : but, 
except in cases where monopoly exists, these diagrams 
can only refer to a position where other products, 
wholly or partly substitutable for the firm’s products, 
do not vary considerably in their pattern or propor- 
tion of supply. In an advancing technological age 
cross-elasticities of demand, which deal with the 
substitution effect, and income elasticities of demand, 
which deal with the greater demand arising from 
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a higher income to the consumer, are possibly 
more important in the short run than the 
price-demand effect, and in the long’ run 
inflation and increased labour charges may make 
nonsense of arguments based on present costs of 
supply. At the moment we are seeing the enormous 
effect of income elasticity of demand in the motor 
trade. Hire purchase facilities are allowed by the 
Government to induce a consumer boom. Over- 
night, it seems, the roads become crowded with cars. 
I think when statisticians evaluate the effect, they will 
find that demand increased first from the marginal 
consumer, who can now just about afford to run 
a cheap second-hand car, then from established 
motorists, disenchanted with the cars they already 
have, wanting new ones, probably in the same quality 
range. It is difficult to see how this chain-reaction 
can affect the demand for the better types of new 
car, however, for the customers for these have always 
been comparatively wealthy. Unless, of course, 
greater ease of disposal of their cars induces these 
customers to change more frequently. 


price and investment decisions 


Price again is a matter for market research and 
the sales force. But the argument above has shown 
how tentative their estimates must be. All members 
of the Board, including the technologist, should be 
ready to voice healthy suspicions, and indeed will 
strengthen the sales peoples’ hand by doing so, for 
it will give them room for manoeuvre and formula- 
tion of joint policy. 

Investment is the technologist’s own field. He 
should be able to argue at Board level for the 
equipment, including renewals of outworn machines, 
which he knows will be necessary for the task. His 
critics here will be the financial men on the Board, 
who will argue from two points of view: (a) cannot the 
job be done with cheaper or existing machines, plant 
and personnel, and (b) if the investment is so heavy 
that the return will be small on a ratio basis, why do 
the job at all, why not make some other product or 
reinvest in some other business? I should explain that 
reinvestment is possible on a long term basis even in 
a business where fixed plant has high capital value, 
and is unique in application. Allowance for deprecia- 
tion of this plant is merely used to set up another 
business. Thus mines and railways can, conceivably, 
be progenitors of light industries. This “why go on?” 
argument is the hardest argument to answer, and is 
only resolved in many businesses today by denying its 
validity altogether, and putting loyalty to employees, 
pride in product, or other non-financial consideration 
first. 


internal organisation 


Decisions on internal organisation are anybody’s 
to comment upon. For example, theses have been 
written which variously limit the span of control of 
each officer to between five and 11 sub-officers, who 
each have policy decisions of their own to make: 
on whether organisation should be functional, line, 
or line and staff, on how the activities of specialist 
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lines should be co-ordinated: and on how “staff” 
functionaries can be brought into the authority 
chain and given some degree of product responsi- 
bility. Indeed, anyone who has followed the recom- 
mendations made by the various committees investi- 
gating the nationalised industries, and on replies given 
in Government White Papers, and subsequent action, 
will realise there is no degree of unanimity on these 
things and no one obvious “ best ’’ course. 


But the technologist director should again be ready 
to argue in an informed way about the application 
of these principles, and policy in his own organi- 
sation, where the picture may be clearer to him than 
to anybody else, particularly on the factory side. His 
first-hand knowledge of the staff involved, of their 
abilities and authority relationships, should put him 
in a unique position to argue for a good, organic 
rather than mechanistic structure. In this context 
I should explain the term “authority” and refer 
to the excellent concept set out in Simon’s book 
‘‘ Administrative Behaviour”. Modern ideas of the 
authority relationship in industry refer to the 
relationship which exists between two people when 
one accepts the decisions of the other, without 
examining or questioning the premises on which these 
decisions were made. ‘This concept, you will note, 
allows recognition not only of the authority of 
supervisors, as having a field of decision in which a 
part or all of a subordinate’s activities lie, but of 
equals, who may have parallel adjacent fields of 
authority to each other. 


Undoubtedly the most important modern implica- 
tion of the concept, however, is in the fact that the 
authority of subordinates is acknowledged — that 
their discretion is reserved to them in certain of their 
activities, save when it is appealed against to the 
superior by some third party. Now, engineers have 
always “come through the mill” to some extent in 
gaining their professional qualifications: indeed, I 
often think that the period of practical work on the 
shop floor which our Institutions require as part of 
their basic qualifications for membership is valuable 
not only for the practical work done there, but also 
for the knowledge of the authority relationships which 
stems from being in that position! It stands to 
reason that the engineer-trained manager, under- 
standing as he should these organic authority rela- 
tionships in the factory better than anyone else, 
should be a key figure in arguing the proposed 
structure of a business enterprise — at any rate on 
the manufacturing side. 


other considerations 


I think I have said enough to indicate the main 
lines of my thesis. Other specific skills which the 
technologist has not met on his way up— such as 
cost accountancy, market research, and the theoreti- 
cal aspects of the personnel side, should all be of 
interest to the engineer aspiring to the Board of 
Directors : but he should remember that rather than 
expert knowledge it is intelligent criticism of these — 
the “asking of discerning questions” as Gordon has 
put it— that will be his important contribution to 
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the overall supervisory, as opposed to specialist co- 
ordinative, functions of the Board. It is in connection 
with this faculty — the faculty of critical appraisal, 
that I will make my last remarks. 


the skill of the critic 


Let me go back 2,500 years — to the Greek philo- 
sopher Aristotle. Aristotle’s method, developed in the 
days before exact measurement, was to classify, com- 
pare, and conclude. This method has been assailed 
by its critics — who may broadly be said to include 
those who have developed modern science since the 
15th and 16th centuries; the grounds of their criticism 
are that it is inexact. What engineer has not heard 
quoted Kelvin’s remarks about being able to measure 
a thing exactly, and to express in numbers the 
magnitude measured ? If I remember correctly Kelvin 
concluded: “then you know what you are talking 
about”. I quite agree that that is the method of 
modern science — the observation, measurement, and 
appraisal against some exact numerical quantitative 
scale of the phenomenon in question. Whitehead was 
quite right when he said that Aristotle’s method had 
set science back 2,000 years. 


the administrative man 


But, if science prospered, was it at the expense of 
the critical method? It is my belief that it was. The 
method of classification and comparison of ideas and 
methods or contingencies non-quantitative or only 
semi-quantitative in character, was surely the method 
of Aristotle. It is also the method of the critic — the 
expert administrative man. We live in a world which 
becomes increasingly organised and administered - 
for better or for worse —— from day to day. As our 
industrial output increases and the things we need to 
raise the standard of living of the world’s peoples 
are more intensively produced, so is the need for 
more organisation and administration increased. 

I do not know how many present at this meeting 
have read Parkinson’s recent book. To my mind, the 
amazing thing about the book was not what it 
revealed, or even what it contained. The outstanding 





thing was the amount of comment it aroused, and the 
interest it attracted. A book on the organisation of 
administration, you would think, would have little 
interest for the man in the street. But the 20th 
century man is not only a scientific man, he is an 
administrative man (at any rate in advanced coun- 
tries of the Western hemisphere). 

This argument would explain one dilemma which 
faces educationalists today. The question is, how to 
liberalise education? The need is there: industry, 
the Universities, both agree there is need for liberal 
education. The Ministry of Education have issued a 
memorandum saying how necessary liberal education 
is. But always, in the attempt to introduce it, the 
questions how to proceed and what to include have 
been major points of controversy. My own belief is 
that the real need of industry is an Aristotelian crown 
of the critical method upon the head and shoulders 
of the scientific method at present inculcated into 
engineers and technologists. That should bring more 
engineers into general management: and if all 
engineers cannot rise to be General Managers, then 
surely we could still do with a widening of vision at 
all levels, so that engineers become aware of them- 
selves and their task in a comparative, more objective 
sense, and realise that there is not always only one 
answer to any problem. 
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“COMMUNICATION OF 


IDEAS IN 


PRODUCTION ENGINEERING — 


ITS IMPORTANCE AND 


IMPROVEMENT” 


Report of the North Midlands Regional Conference, 


held at Nottingham, 6th June, 1959 


HE proceedings were opened by the Regional 

Chairman, Mr. L. Shenton, who welcomed the 
Lord Mayor and Lady Mayoress of Nottingham, the 
Sheriff and Mrs. Hill and the Chairman of Beeston 
and Stapleford Urban District Council and Mrs. 
Plowman. 

The Lord Mayor in his reply thanked the Chair- 
man of Beeston and Stapleford Urban District 
Council for allowing him to extend a welcome to 
the delegates. He hoped that the Conference would 
be a success and that the visitors would enjoy the 
short time they were spending in the district. 

After the Civic Party had departed, more than 
100 delegates and their ladies paid visits to 
The Nottingham and District Technical College 
Engineering and Textile Departments, Royal 
Ordnance Factory and the Hosiery and Allied Trades 
Research Association. 

After lunch, at which the Civic Party were again 
present, the Plenary Sessions were opened. The 
theme for the Conference was “Communication of 
Ideas in Production Engineering, its Importance and 
Improvement ”. 


Mr. R. M. Evans, M.I.Prod.E., of Leicester, 
Chairman of the first Session, introduced the first 
speaker, Mr. E. Moonman, Head of Human 
Relations Department, British Institute of Manage- 
ment, whose subject was “ The View of the Expert ”. 

Mr. Moonman’s first point was that almost all 
industrial difficulties arise through lack of communi- 
cation. He stressed the need for the management 
to ensure an adequate. knowledge of company 
policies, clear thinking about them and their explana- 
tion in a simple, straightforward manner. Wrong 
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impressions were frequently given by bad presentation 
of information. He said that one should try to see 
the nature of the problem and if managements were 
unable to express themselves clearly in report writing, 
etc., then some form of training should be under- 
taken before promotion. He commented that many 
executives for one reason or another were hesitant to 
commit themselves, either verbally or in writing, on 
what constituted company policy on matters of 
human relations activities. 


As regards changes within an organisation, Mr. 
Moonman said that anyone affected by a particular 
decision should be brought in as early as possible — 
for example, on the introduction of a new machine. 
The position should be fully explained, otherwise 
ill-feeling was certain to result. The rules by 
which work was conducted must be formulated on 
the basis that they apply to individuals and not 
types. He quoted a recent experiment which showed 
a considerable and reliable increase in production 
when the workers were kept well-informed 


Mr. Moonman dealt next with communication 
within the company, concerning the capacity of one 
group to relate its feelings and ideas to another 
group. Joint consultation was very necessary, but 
only by a sincere approach would it be successful. 
The full facts concerning pension schemes, recruit- 
ment, redundancy, etc., must be given, otherwise 
trouble-makers could do untold damage. He quoted 
one instance where a foreman gave wrong informa- 
tion about redundancy, the company concerned 
having released no details by the official channels. 
Information circulated via the “ grape-vine” should 
be guarded against. If details of pension schemes and 





balance sheets were presented in a simple style 
instead of the usual legal one, there would be less 
ill-feeling amongst the work people. All information 
relating to bonus payments, the company’s financial 
position, etc., should be posted on notice boards and 
included in works magazines. By doing this the co- 
operation of the work people would be obtained, as 
the management would have their confidence. The 
first responsibility for the release of information was 
with management and the passing of information 
should be part of the overall policy. 

A general discussion then followed. Mr. Simpson 
of Peterborough, thought that communication must 
be upward as well as downward. The works manage- 
ment needed information from the shop floor and 
vice versa. 


Mr. Moonman agreed with this, but suggested 
that items should first be dealt with by the foreman 
or shop stewards. 


Mr. J. Lowther, Derby and District,-pointed out 
the danger of employees learning about company 
profits from newspapers, and suggested that details 
of expenditure be given, with an explanation of the 
allocation of profits. 


Mr. Moonman agreed that the responsibility was 
with the company to give these details, but not in 
legal jargon. He suggested the use of diagrams and 
charts showing costs, running costs, etc. If nothing 
was done, the employees would turn to newspapers 
and obtain the wrong impression. 


Mr. Digby, of PERA, suggested a reluctance on 
the part of the workers to adopt new techniques 
and that films and lectures would help to explain 
the need for such changes. 


Mr. Moonman agreed that this difficulty existed, 
but said that fears and suspicions could be dispelled 
with the aid of the joint consultative machinery. 


The Chairman then brought the discussion to a 
close, commenting that there was a great deal of 
misunderstanding and wastage caused through poor 
expression and badly worded communications and 
that there was plenty of room for improvement. He 
mentioned that one of the qualifications for member- 
ship of The Institution of Production Engineers was 
that the candidate should have a suitable qualifica- 
tion in English. Any production engineer who cannot 
express views and ideas clearly is failing from the 
Start. 


The second lecture was given by Mr. R. Ratcliffe, 
C.B., M.B.E., M.I.Prod.E., Deputy Controller of 
Royal Ordnance Factories, Ministry of Supply. 


Mr. Ratcliffe took as his subject “The View of 
Management and Administration”. He said that 
management was one of the toughest jobs today; it 
was difficult, exacting and worrying, with so many 
changes and unforeseen things. Goods had to be pro- 
duced at the right time, rate, quality and price. As 
regarded the product, the most significant thing was 
the change and rapidity of developments, thus making 
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them more and more complex. Standards of per- 
formance and finish were higher — products must 
be more attractive to fit in with changes and new 
environments. The introduction of electronics had 
given a new order of precision in detection and 
measurement and a very high standard of perfor- 
mance was required from machine tools through 
the wide range of production engineering. Standards 
were far higher than before the War, but the 
continuous search for new processes and _ better 
methods of working would help to keep costs down. 


' There must be a constant drive to keep the product 


marketable and increase the demand for high quality 
in the world market. 

Mr. Ratcliffe quoted the increasing use of machines 
for accounting, punched card systems, etc., and 
similar techniques using computers for the control of 
quality and for production control. This was being 
applied especially in refineries and chemical concerns, 
the chemical analyses being quick and accurate, with 
automatic corrective action when necessary. 

Social changes were then dealt with. The Trades 
Unions are accepted and recognised as responsible 
and powerful influences in our national institutions, 
not only politically, but industrially. On the 
subject of disputes, Mr. Ratcliffe suggested that 
many trivial ones were caused by the lack of sufficient 
people of the right calibre within the Trade Union 
movement; if that was the case, the position was 
serious. He emphasised the need for joint consult- 
ation, which he said was far more extensive now, 
mainly because the Trades Unoins were accepted as 
both powerful and responsible bodies. Consultation 
was needed to ensure that the product when made 
did satisfy the customer’s requirements. 
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In conclusion, Mr. Ratcliffe said that during recent 
years managements had had a perplexing job, which 
on the whole had been done very well, and we could 
be proud of the achievements in this country 
industrially. However, the future was just as exciting 
and we could look forward with confidence. The 
humanity angle needed careful handling, but its 
improvement would do much to bring the desired 
security to everyone. 

The subject was at this point thrown open for 
general discussion and Mr. Swinfield, of Leicester, 
quoted an example when a Joint Consultative Com- 
mittee had not been adequate to deal with a dispute. 
When the committee failed to solve the problem, a 
news sheet was circulated to all employees at their 
home addresses. With pressure from home the dispute 
was finally settled. 


Mr. Ratcliffe replied that he was not in favour of 
these “clever” methods. Communication must be 
through the channels set by the organisation pattern, 
from management to apprentice. The instance quoted 
by-passed the foremen completely. 


Mr. Evans, of Leicester, agreed that joint con- 
sultation had its place, but pointed out that the 
foremen could still be by-passed. These committees 
were composed of representatives of the workers, 
usually Trade Union representatives, and higher level 
members of the management. He suggested that the 
management could often deal with minor problems 
through the foremen, instead of calling regular 
committee meetings. 


Mr. Ratcliffe suggested that foremen should be 
represented in joint consultation, but that it rather 
depended on the size of the organisation and its 
nature. 


Mr. H. W. Bowen, O.B.E., Chairman of Council 
of the Institution, was in favour of foremen being 
brought into the meetings on points in which they 
were directly concerned. Should the foremen be 
unable to attend, then the matter should be deferred 
until the next meeting. 


Mr. L. Pitteway, of Leicester, asked that duties 
and responsibilities be clearly understood. Frequently 
there was difficulty in defining exactly what the duties 
were and who was responsible. Many problems arose 
with specialist staff; for example, planned mainten- 
ance and production requirements might be in 
conflict and there must be some recognised level 
where these troubles could be resolved. 


The Chairman of this Session, Mr. A. J. Clarke, 


of Derby, then closed the discussion. 


The final speaker was Mr. Cyril Taylor, 
Divisional Organiser of the Amalgamated Engineer- 
ing Union, who took as his subject “The Trade 
Union View of their Liaison within the Industrial 
Structure ”’. 

He commenced by tracing the history of Trades 
Unions. They were first formed by workpeople for 
improving payment and conditions at a time when 
bitter relationships existed between workers and 
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employers. He then turned to statistics. There was 
now a Trade Union membership of 9,000,000 out 
of a total of 24,000,000 and the trend was now for 
fewer, but larger, Unions. In 1900 there were 1,300 
Unions and in 1940 these had been reduced to 1,000. 
In the next 10 years the number dropped by a 
further 300, but during that time the membership 
was increased from 6,000,000 to 9,000,000 and the 
funds from £25,000,000 to £62,000,000. In his view 
although this was a powerful force, there were still 
too many Unions. 


In 1920 official recognition was given to the Shop 
Stewards’ Movement, which had been in existence in 
the previous century, though not recognised by any 
official body. The Engineering and Allied Employers 
National Federation recognised them and since that 
time the movement had performed a very useful job, 
especially as a link between management and shop 
floor. Unfortunately, their function and responsibili- 
ties were not always properly understood by the shop 
stewards themselves and often the men chosen were 
not the most level-headed, but those who had much 
to say for themselves; these were not necessarily the 
type of person the Union wanted. 


Many Joint Consultative Committees were estab- 
lished during the War and the Government 
encouraged their formation. They proved very 
successful at that time, but they were unpopular with 
manv firms. Only about one-tenth now remained, the 
rest having been considered an intrusion by the 
management and disbanded. Mr. Taylor said the 
Trades Unions were interested in production prob- 
lems and to this end had arranged schools for their 
members, either of a week’s duration or at week-ends, 
which had proved most beneficial. They realised that 
it was no use negotiating higher wages and better 
conditions, if the industry itself did not prosper. Their 
interest in problems and success of the industry made 
for continuity of employment for members and 
reasonable wages and conditions. 


One major difficulty was the multiplicity of Trades 
Unions. In many cases a dispute was used to advance 
the interests of the Unions and frequently the real 
issue involved was lost in the struggle. Battles between 
Unions were regrettable and were mainly due to 
this multiplicity. Another cause of trouble was faulty 
negotiation. There was too much remoteness between 
top level management and the shop floor. Some man- 
agers were very antagonistic towards joint consultation 
and felt that only they should run the business, with- 
out assistance from the Trades Unions. They did not 
realise the dangers involved; rumours could then be 
spread by trouble-makers, and there was resistance 
to change by the workpeople. Changes created fears 
—of being transferred to another department, 
redundancy, etc. Regular employment was one of 
man’s most fundamental needs today and uncertainty 
could unsettle the whole department or factory. 

Mr. Taylor gave two examples of the approach to 
a problem — the first was a company whose manage- 
ment called a meeting with Trade Union and other 
representatives of the workpeople. With the aid of 
diagrams and charts it was explained that their 
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An aerial photograph of Thoresby Hall, which 
was visited during the Conference by the 


delegates’ ladies. 


finances were gradually diminishing and unless some- 
thing was done, the position would become serious. 
Their remedy was to introduce work study. The 
managing director elaborated on this and asked if 
the shop stewards would select certain of their 
number to undergo appreciation courses, to enable 
them to understand more clearly and explain the 
position to the workpeople. This was done and work 
study was introduced and was still going on quite 
smoothly. A second company in precisely the same 
position had introduced work study without any 
explanation to the shop stewards, and Mr. Taylor 
had needed to make numerous visits to clear up the 
many troubles which had arisen. 


Weekly meetings between top management and 
shop stewards could discuss labour problems, intro- 
duction of machinery, delivery dates, rate of produc- 
tion, etc. This was the best link the General Manager 
could have with the shop floor, but the foreman must 
not be left out— both shop stewards and foremen 
should be given information at the same time. Mr. 
Taylor recommended that the Foremen’s Association 
be informed as well and that the minutes of meetings, 
which should be easily intelligible, be posted on notice 
boards. Changes could be introduced if the work- 
people knew that the benefits would be shared by 
everyone concerned — customers, management and 
themselves. 


In the subsequent discussion, Mr. Freeman, of 
Leicester, asked what the procedure should be for 
private companies. He asked whether the workpeople 
should be told unpalatable truths regarding the 
future of the company, or whether white lies were 
permissible. 


Mr. Taylor replied that the truth should always 
be told, otherwise rumours would result. All such 
matters should be fully discussed between the 
management, foremen and shop stewards. 


Mr. Digby, of PERA, asked whose responsibility 
it was to make decisions and Mr. Taylor said that 





the final word should be that of the management. 
The Trades Unions and anyone else concerned 
should be consulted, but they could not give final 
decisions. 


Concluding the discussion the Chairman of the 
Session, Mr. L. P. Simpson, M.I.Prod.E., of Peter- 
borough, commented that a good shop steward was a 
valuable asset, but a bad one did untold damage. 


The final Session was the summing-up by Mr. 
J. R. Pollard, M.A., A.M.LE.E., M.I.R.E., of 
Ericsson Telephones Ltd. 


Taking Mr. Moonman’s lecture first, he commented 
that he spoke forcibly on what he thought the 
company’s attitude should be, but much of this was 
perfection, and was not in operation at the moment. 
A high level of understanding between management 
and workpeople was very desirable, but whether it 
was realisable or not was not yet known. As 
regards the communication of policies and instruc- 
tions, Mr. Pollard underlined the necessity for 
workers to be classed as individuals and not types, 
and deplored the use of such phrases as “ Personnel 
will report to”. He also agreed that decisions should 
be in writing, and advocated the use of diagrams 
and charts to explain in a simpler form, subjects 
such as finances, etc. 


Turning to Mr. Ratcliffe’s subject, Mr. Pollard 
commented first on changes caused by the introduc- 
tion of electronic control systems, for example. He 
suggested that this was a subject which particularly 
neéded adequate consultation and discussion. The 
man on the shop floor could envisage that he and 
his colleagues would be replaced by a fearsome box 
with knobs and a man in a white coat, this idea 
coming mainly from science fiction, books and 
magazines. In fact, there would be what amounted 
to a second industrial revolution, with, for example, 
punched tape control and work done by electroni- 
cally controlled machines. There would be some 
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measure of re-training for different jobs and re- 
organisation might be necessary in some industries. 

Commenting on Mr. Ratcliffe’s remark that con- 
sultation was needed to make sure that the product, 
when made, did in fact satisfy the customer’s needs, 
he said that British industry was often criticised for 
this. One example was that we exported cars to the 
U.S.A. with threads which did not fit American sizes, 
and so the whole industry got a bad name. 

Mr. Evans had said that too much was referred to 
joint committees and Mr. Ratcliffe replied that care 
must be taken to avoid the foremen being by-passed 
and also suggested that they attended meetings. Mr. 
Pollard said he felt that this was possible for a small 
firm, but in a large one, with say 70-100 foremen, 
such representation would be impossible. If only six 
of each of the parties to be represented in a discus- 
sion were invited, then some 30 in all would be 
present and it would be possible for lobbying to 
produce decisions before the meeting; owing to the 
size, the formation of sub-committees would be the 
result. If there was to be a committee, it should be 
an effective one. 

Mr. Pollard next turned to Mr. Taylor’s lecture, 
complimenting him on a most valuable and enlighten- 
ing account of the origin of joint consultation, 
particularly with reference to the circumstances in 
which it first arose. Mr. Taylor was critical of some 
aspects of joint consultation, and in support of the 
criticisms, Mr. Pollard quoted instances where the 
so-called joint production committee was little more 
than a body for dealing with such matters as bad 
time-keeping. On the subject of the multiplicity of 
Unions, Mr. Pollard felt that there was trouble even 
in the large Unions, possibly through bad shop 
stewards, and it was not necessarily a good thing for 
the smaller Unions to be taken over by the large 
ones —in this “ tidying-up” process they could be 
lost in obscurity. 

With regard to the responsibility for making 
decisions, Mr. Pollard asked how far was it fair and 
equitable for Trades Unions, shop stewards and 
foremen to be consulted and have their views taken 
into account, without them at the same _ time 
accepting some responsibility for the consequences. 








It was not sufficient to say that the Unions must be 
consulted if, after consultation, management took a 
decision which perhaps turned out to be an 
unfortunate one and it alone had to take the 
consequences. 

This concluded Mr. Pollard’s Summary and the 
Chairman of the Session, Mr. J. Cunningham, 
M.I.Prod.E., of Lincoln, complimented him on his 
very clear and concise summing-up. 


Mr. B. A. Green, Chairman of the Nottingham 
Section, before introducting Mr. Bowen, Chairman 
of the Council, said that he hoped the decisions of 
the North Midlands Region to hold a Conference on 
this subject would bear fruit in due course, by 
leading to better communication in production 
engineering. 

Mr. Bowen then wound up the meeting. He 
expressed thanks to Ericsson Telephones Ltd. for the 
use of their facilities and said he was sure all would 
agree that it had been an excellent Conference. It 
was his duty to extend to all the speakers the appre- 
ciation of the delegates present. There had been 
amusing remarks, some wise and some with which one 
could not agree, but that was what a discussion was 
for. In conclusion he thanked the delegates for 
attending and was pleased to see so many keen 
members. He hoped the Conference would prove 
beneficial to all. 


special arrangements for ladies 

Whilst the Plenary Sessions were in progress the 
delegates’ ladies paid a visit to Thoresby Hall, the 
picturesque home of the Countess Manvers where, 
after a delightful tour through the well-known 
Dukeries they were shown the many attractive 
apartments and heard the historic associations of the 
family’s possession. 

The Lace Federation of Great Britain staged a 
most interesting display portraying the history of lace, 
which proved of considerable interest and was greatly 
admired. 

The afternoon was thoroughly enjoyed by all the 
ladies and their arrival back at the Conference venue 
was timed so that they could join their men folk for 
buffet tea. 





PERA NEWSLETTER — concluded 


are being taken to create equally effective lines of 
communication with Russia, Czechoslovakia, Poland 
and countries in the Far East. Close studies of pro- 
duction engineering research activities in Russia, 
Czechoslovakia and Poland were made_ by 
Dr. Galloway, the Research Manager and Informa- 
tion Manager when they visited these countries in 
May and June. 


1959 series of five-day courses 


A new series of Five-Day Courses began recently. 
Courses to be held this year will again deal with a 
very wide range of subjects including metal cutting, 
press working, automation, machine tools, cold extru- 
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sion, machinability, deep drawing, stretch forming, 
tool grinding, surface finish, precision casting, spark 
machining, etc. The main objective of the courses 
is to cut production costs by stimulating the practical 
application of PERA researches in industry. 

Since Five-Day Courses were first held three years 
ago they have been attended by 1,200 key personnel 
from all levels in member-firms. Lecture theatres, 
demonstration facilities and accommodation have 
been greatly improved and enlarged, and further 
additions have recently been made to the demonstra- 
tion equipment in order to increase the time devoted 
to practical demonstrations of important research 
results. 








cal 





Production Engineering Research Association of Great Britain 





Quarterly Newsletter 


to 


‘Poweemigcraerng interest has been aroused in 
industry by the publication of “‘ Machines and 
Tooling’, PERA’s cover-to-cover translation of 
“Stanki i Instrument”, one of Russia’s leading 
production journals. The first regular issue of this 
monthly journal, which was distributed in April, 
contained reports on the following subjects :- 
Gear cutting with high feed rates 
Four-spindle head for milling four grooves 
simultaneously 
High-speed grinding 
Electro-spark machining 
Hydraulic drives for automatic lines 
Magnetic-flaw detection 
Increasing the productivity of multi-tool semi- 
automatics 
Balancing 
Determining the number of teeth for gear wheels 
in planetary mechanisms 
Quality control of conical hobs 
Machine fixtures 
iujecting finished components from a _ centreless 
grinding machine 
Reconditioning lathe chucks 
Indicating device for accurate measurement of tool 
slide movement 
Reduction gear unit for machine tools 
Automation of horizontal milling machine 


As vitally important research and development 
work is in progress in a number of research organi- 
sations and factories in Russia, Germany, Czecho- 
slovakia, etc., the Association has recently greatly 
extended its facilities for translating all types of tech- 
nical and scientific literature in a number of languages. 









An important feature of PERA’s 
five-day intensive courses is the 
demonstration of improved produc- 
tion techniques developed by the 


Association. 


the Institution 


Arrangements have also recently been completed 
with the Department of Scientific and Industrial 
Research for the translation and publication of a 
second Russian technical journal, “‘ Vestnik Mashino- 
stroyenya”’, under the title ‘“ Russian Engineering 
Journal”. This publication will also be issued 
monthly from July onwards. 


“Russian Engineering Journal”’’ covers a much 
wider field of production than ‘“‘ Machines and 
Tooling ”, and also embraces many important aspects 
of mechanical engineering. Recent issues of the 
original Russian journal have dealt with methods of 
improving the wear characteristics of roller chains, 
the construction of Cermet blanking punches, the 
design of seals for hydraulic machines, precision 
finishing of holes by ball rolling, high frequency 
metallisation, progress in pressure casting processes, 
developments in automatic handling, development 
of forging shops, surface seizing of gear teeth, pre- 
cision methods of straightening sheets, and the 
influence of cutting tools on the efficiency of auto- 
matic machining processes. 


Since PERA was formed in 1946, the closest 
possible contact has been maintained with production 
engineering research organisations throughout the 
world, and particularly effective communications have 
been established with research workers in all parts of 
Europe, the U.S.A., the Commonwealth and 
Scandinavia. In consequence, there has been a con- 
tinuous flow of information to PERA from research 
organisations and factories in those areas. The 
publication of cover-to-cover translations of Russian 
technical journals is one of a number of steps which 


(concluded at foot of facing page) 











“QUALITY IN INDUSTRY ” 


The “ Quality in Industry ” Conference, organised 
jointly by The Institution of Production Engineers, 
The Institution of Engineering Inspection and the 
British Productivity Council, and held at the Palace 
Hotel, Buxton, on 18th - 19th June last, attracted an 
attendance of 170 management delegates to hear 
nine Papers by authoritative speakers, and to take 
part in the subsequent open discussions. A report of 
the Conference is to be published and the Papers 
and discussions will also appear in subsequent issues 
of the Journal. 


This photograph, taken at the closing session, 
shows Sir Frederick Wrisberg, K.C.B., C.B., M.I.E.L., 
President of The Institution of Enginering Inspection 
and Managing Director of Linotype & Machinery 
Ltd., delivering his address on “Quality and the 
Future”. Mr. G. Ronald Pryor, President of The 











Institution of Production Engineers and Chairman of 
the session, is seated (centre) with Mr. Basil H. 
Dyson, Chairman of the Conference Organising 
Committee. 





SWANSEA SECTION 
SOCIAL EVENING 


The Social Evening arranged by the Swansea 
Section at the Caswell Bay Hotel last May was a 
most successful occasion. The Social, which included 
a buffet and the showing of the film of the Fuchs’ 
expedition, “ Foothold on Antarctica”, was attended 
by 62 members’ ladies and friends, and included 22 
invited members and ladies from the Cardiff Section. 

The Swansea Section was honoured by the atten- 
dance of Mr. W. F. S. Woodford, Secretary of the 
Institution, and Mrs. Woodford, who were welcomed 
by Mr. J. S. Hopkinson, Section Chairman. Mr. 
Woodford, in his response, spoke of the part 
production engineers can play in South Wales in the 
establishment and expansion of industry in the 
area. 

Mr. H. G. H. Dixon, Chairman of the Welsh 
Region and of the Cardiff Section, proposed a vote 
of thanks to Mr. and Mrs. Woodford and to the 
Swansea Section. 


This was the first function of its kind held since 
the formation of the Section in 1947. 
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CHAIRMAN OF NEW COMMITTEE 

Dr. T. U. Matthew, Member, Engineering 
Director, Tube Investment 
Group Services Ltd., has 
been appointed Chairman 
of the Industrial Training 
Certification Committee set 
up earlier this year by the 
3irmingham College — of 
‘1 echnology. The Committee 
is to advise and approve 
schemes of practical training 
for Dip.Tech. Sandwich 
Course students in 
Mechanical, Electrical and 
Production Engineering. 

The Committee, which 
comprises a number of 
leading Birmingham industrialists, together with the 
heads of the College Departments concerned, is at 
present engaged in the preparation of some notes for 
the guidance of industrial companies already 
participating or about to enter students in the 
Sandwich Scheme. 
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PRESENTATION TO INSTITUTION PRINTER 


At the meeting of the Finance and General 
Purposes Committee, held on 9th July, 1959, a 
bracket clock, suitably inscribed, was presented to 
Mr. C. Barker, Institution Printer, in appreciation 
and recognition of his 25 years’ service with the 
Institution. This photograph shows Mr. H. W. Bowen, 
O.B.E., Chairman of Council, making the presenta- 
tion to Mr. Barker. Others present were (from left) : 
Mr. J. C. Z. Martin, Vice-Chairman, Papers Com- 
mittee; Mr. B. E. Stokes, Chairman, Editorial 
Committee; Mr. S. Caselton, Deputy Secretary; Mr. 
W. F. S. Woodford, Secretary; Mr. R. H. S. Turner, 
Vice-Chairman of Council; Mr. R. E. Mills, 
Chairman, Standards Committee; Mr. E. Percy 
Edwards; Mr. G. Ronald Pryor, President of the 
Institution; and Mr. L. W. Bailey, Chairman, 
Hazleton Memorial Library Committee. 











CANADIAN SECTION WORKS VISIT 


It is reported by the Canadian Section of the 
Institution that their 1959 activities commenced with 
a tour of the Richard L. Hearne thermal generating 
station in Toronto, which belongs to the Ontario 
Hydro-Electric Power Commission. Plant engineers 
conducted groups of members throughout the station, 
the tour lasting approximately two-and-a-half hours. 


The original plant opened in 1951, with an in- 
stalled capacity of 400,000Kw, and is being enlarged 
to a capacity of 1,200,000Kw, when it will be the 
largest thermal generating station in the British 
Commonwealth. Members were interested to note, 
during the tour, that all the steam turbines, together 
with much of the auxiliary equipment, were manu- 
factured in the United Kingdom. 


MEMBERS TRAVELLING 
OUTSIDE THE UNITED KINGDOM 


Members who are visiting Australia, New Zealand, 
India, South Africa or Canada, are reminded that 
the Institution has local Sections in these countries, 
where they will be made very welcome by the 
Institution’s Honorary Officers and members there. 


Papers on subjects of interest to production 
engineers and managers are always welcomed, and 
any members who are visiting one of the Sections 
outside the U.K., and who would like letters of 
introduction, should inform the Secretary of the 
Institution at 10 Chesterfield Street, Mayfair, 
London, W.1. 





OBITUARY 


The death of Mr. A. T. Holman, O.B.E., J.P., 
M.I.Mech.E., M.I.Prod.E., which occurred in Lisbon 
in June last, at the age of 67, is recorded with deep 
regret. His passing is a grievous loss not only to the 
Institution and the _ profession of production 
engineering in general, but in particular to the 
Cornwall Section, of which he was a founder 
member, and where he was so widely known and 
esteemed. 


Mr. Holman, Chairman of Holman Bros Ltd., was 
the great-grandson of Nicholas Holman, who, in 1801, 
founded the engineering 
works near Camborne from 
which the world-renowned 
Holman business developed. 
Educated at Blundell’s and 
Birmingham University, Mr. 
Holman served engineering 
apprenticeships with the 
family firm and Alfred 
Herbert Ltd., joining the 
Board of Holman Bros. in 
1914. Following service with 
the Armed Forces during 
World War I, he returned 
to Camborne, to give special 
attention to the technical 
development of the firm. He became Chairman on 
the death of his cousin, Mr. J. Leonard Holman, in 
1949. 





In addition to the vigorous and enthusiastic direc- 
tion of his Company, Mr. Holman played a very 
prominent part in public affairs. He was at one time 
High Sheriff for Cornwall; Chairman of Governors 
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of Cornwall Technical College; Governor of the 
School of Metalliferous Mining, Cornwall; Founder 


of the Cornish Engines Preservation Society; Member 


of Council for the Preservation of Rural England; 
Chairman of the Trevithick Memorial Committee; 
and a member and former President of the 
Camborne & Falmouth Conservative Association. In 
these and many other spheres of activity, his advice 
and counsel were held in high regard. 


A man of sterling quality, exceptional integrity and 
outstanding generosity, his example and influence will 
be sadly missed not only in the county to which he 
was so devoted, but also by all who were fortunate 
enough to come into contact with him. 


news of members 


The Institution also regrets to record the death, 
at the age of 74, of Mr. W. F. Paul, J.P., M.I.Prod.E.., 
of the Sydney Section. Mr. Paul, who was Chairman 
of the Board of Electric Control & Engineering Ltd., 
and a Director of W. G. Pickerells Ltd. and of Super 
Steel Ltd., settled in Australia, from Scotland, in 
1906, and became a Member of the Institution in 
1938. 


During World War II, Mr. Paul, his wife and 
some local voluntary helpers, raised £7,000 for the 
Australian Comforts Fund, and in recent years aided 
many charities by screening colour films which he 
made himself. He will be long remembered in the 
Section as a man of unfailing good humour and 
kindness. 





Mr. R. K. Allan, Member, has retired from the 
Luton Section Committee after 21 years’ continuous 
service. Mr. Allan has been asked to continue to 
attend Section Committee meetings as he feels 
inclined, for his advice and counsel will always be 
welcomed. Mr. Allan also served for many years 
on the Institution’s Standards Committee, of which 
he was a founder member. 


Mr. P. E. Blackstone, Member, formerly Joint 
Managing Director, Production-Engineering Ltd., is 
now General Manager, Industrial & Commercial 
Finance Corporation Ltd. 


Mr. G. L. Brough, Member, has relinquished his 
appointment as Architect and Technical Consultant 
with the Canadian Dredge & Dock Co. Ltd., Canada, 
and has now opened a practice at Kingston, Ontario, 
as Consultant on Marine Engineering and Naval 
Architecture. 


Sir Stanley Harley, Member, Chairman of The 
Coventry Gauge and Tool Co. Ltd., has been elected 
Chairman of the West Midlands Union of Conserva- 
tive and Unionist Associations. 


Mr. A. G. Jones, Member, has been appointed 
Managing Director of Guy Motors Limited, Wolver- 
hampton. Mr. Jones was formerly Director and 
General Manager of Broom & Wade Limited. 
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Mr. R. R H. Marriott, Member, has now retired 
from the Ministry of Supply. 


Mr. E. Alexander, Associate Member, is now 
Divisional Director and General Manager of A.E.1. 
Electronic Apparatus Division, Leicester. 


Mr. G. F. Browne, Associate Member, has been 
granted the Insignia Award of the City and Guilds 
of London Institute. 


Mr. L. W. Castle, Associate Member, has relin- 
quished his position of Production Engineer with A.C. 
Delco, Division of General Motors, Dunstable, and 
has taken up an appointment with A.E.I. Hotpoint, 
Peterborough, as Senior Methods Development 
Engineer. 


Mr. S. Jovanovitch, Associate’ Member, has 
taken up the appointment of Research Engineer with 
Rome Cable Corporation, Rome, New York, U.S.A. 


Mr. L. B. Lockwood, Associate Member, is now 
Works Director of Thomas Crompton & Sons Ltd., 
Ashton-in-Makerfield. 


Mr. K. E. Miles, Associate Member, is now a 
Lecturer in Production Engineering at The Lough- 
borough College of Advanced Technology. 





Mr. D. P. Basu, Associate, is at present on a 
Special Ford Foundation Travel and Study grant for 
Operational Research. Mr. Basu has been awarded 
this grant to enable him to observe the techniques 
of Operations Research as applied in United States 
business and Government organisations, and to parti- 
cipate in one or more Operational Research projects. 


Mr. J. L. Townend, Associate, who has retired 
from office as Honorary Secretary of the Leeds 
Section, after 12 years, has been presented by the 
Section Committee with a wrist watch in appreciation 
of his services. 


Mr. Alan Lowdon, Graduate, has relinquished 
his appointment with Charles Churchill & Co. Ltd., 
and is now Area Sales Manager (North of England 
and Scotland), with Taylor, Taylor & Hobson, 
Leicester. 


the C.B.E. 





Mr. George Kuruvila, 
Graduate, has relinquished 
his position of Graduate 
Mechanical Engineer with 
the British Transport Com- 
mission, and has now taken 
up an appointment as 
Development Engineer, 
Pumps Division, Siemens- 
Schuckert Elektromotoren- 
werk, Bad Neustadt /Saale, : 
Bavaria. A \ 





Mr. R. Whitehead, Graduate, of the Manchester 
Graduate Section, has been awarded the Senior 
Chairman’s Prize for the best Paper by a Graduate. 
The prize this year was presented by Mr. F. C. 
Cranmer. 


CORRECTION 


Mr. E. C. Wheeldon, C.B.E., Member, was incorrectly reported last month 
amongst the Birthday Honours as having received the M.B.E. The Institution is 
glad to take this opportunity of stating that Mr. Wheeldon was, in fact, awarded 

















Hazleton Memorial Librar 
: y 
ADDITIONS 
. 
Members are reminded of the following Library rule, which is frequently ignored : 
“The initial loan period is one month, and borrowers may keep books and 
n periodicals for further periods of one month, if they ask the Librarian, and if 
s no other borrower wants them. Applications for renewal may be made by 
post or telephone.” 
““Modern Engineering Workshop Practice.” London, Public Schools Appointments Bureau, London. ‘* Some 
‘ Odhams Press, 1959. 4 volumes. Illustrated. Diagrams. Engineering, Scientific and Commercial Training 
As : £9 5s. Od. Schemes.” 4th edition. London, the Bureau, 1958. 181 
d pages. (Bulletin No. 63a.) 
t A comprehensive manual of workshop practice for the 
: ; student and apprentice. It is under the general editor- A summary of information (mostly in tabular form) of 
ut { ship of Professor W. A. Tuplin, Professor of Applied training schemes provided by firms in the United 
Mechanics, University of Sheffield. Volume 1 deals Kingdom. Contents:- Student apprenticeships in 
with bench work, drawing and mathematics for engineers, engineering — Chemistry training schemes — Group 
materials and lathe practice. Volume 2 surveys welding, apprenticeship (Engineering industries group apprentice- 
AS soldering and brazing, jigs and fixtures, tool making, ship and Scottish electrical training scheme) — Industry 
h machine tools, gear cutting and foundry work, and aided university courses — Commercial training. 
\. Volume 3, forging, heat treatment, sheet metal work, 


plating and surface treatments, power supply, plant 
installation, time and motion study and the factory 
regulations. Volume 4 is in the form of a _ wallet 
containing 44 tables and charts in four sections: 
by engineering materials, cutting tools, gear cutting, welding, 

and general workshop data and tables (e.g., screw 

threads logarithms, physical constants), The contributors 

include Rolt Hammond, H. C. Town, Eric N. Simons, 
a and Anne Shaw. The many detail photographs in the 
: books are particularly clear, and combined with the 
. accompanying diagrams, greatly add to the usefulness 
of the work. 





Scott, J. A. ‘“* Budgetary Control and Standard Costs: 
the Practice of Accountancy as an Aid to Manage- 
ment.” 4th edition. London, Pitman, 1958. 213 pages. 
2ls. 


Contents: Introductory — Budgetary control — Prepara- 
tion of the budget — Standard costs — Budget and cost 
reports and accounts — Advanced budgeting — Financial 
control — Action. Appendices: Costing methods - 
Analysis and machine accounting — Monthly accounts - 
The fixing of standard times and rates — Bibliography. 
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Chorafas, Dimitris N. ** Operations Research for Industrial 
Management.” New York, Reinold; London, Chapman 
and Hall, 1958. 303 pages. Diagrams. 70s. 





“The purpose of this book is to present, explain and 
discuss some of the most recently developed analytic 
techniques in the area of managerial decision. Industrial 
and business concerns have to make two types of decision : 

(1) short-term day-to-day variety; (2) evaluation and 
selection of long-term courses of action, The greatest 
possibilities for operations research lie in the latter area. 

The emphasis in this book is on simulation studies. The 
book includes the application of operations research 
methods to financial allocation, transportation, inventory 
control and production set-ups. 


Institution of Metallurgists, London, ** The Structure of 
Metals: a Modern Conception.” Lectures delivered at 
the Institution of Metallurgists Refresher Course, 1958. 
London, Iliffe and Sons for the Institution; New York, 
Interscience Publishers Inc., 1959. 118 pages. Plates, 
Diagrams. 25s. 


This is the third volume of lectures delivered at Institu- 
tion of Metallurgists Refresher Courses. The theme of 
the 1958 Course was a review of some modern theories 
of the structure of metals. In the first Paper Professor G. 
V. Raynor discusses the developments which have taken 
place during the last 30 years in the theory of the 
electron structure of metals. This is followed by a Paper 
by Doctor Catterall, who describes the experimental 
techniques developed to test the theory. Professor A. G. 
Quarrell discusses the dislocation theory of plastic 
deformation, and Doctor J. Nutting, shows that this 
theory has been justified by experiment, the techniques 
of which he describes, 





American Society of Tool Engineers, Detroit, Michigan. 
“Collected Papers 1958.” Technical Papers and Panel 
Conferences presented at the 26th semi-annual meeting. 
Detroit, the Society, 1958. 55 parts in binder. illus'rated. 
Diagrams. 


The Papers are divided into the following sections: 
Product Engineering; Fabricating processes; Manufactur- 
ing planning and control; Tooling design; Metal working 
principles; Metal forming ; Engineering materials; 
Quality control; Manufacturing management; General 
interest. 


Benge, R. C. “* Technical and Vocational Education in 
the United Kingdom: a Bibliographical Survey.”’ Paris, 
UNESCO 1958. 51 pages. 5s, (Educational Studies and 
Documents, No. 27.) 


An annotated bibliography. 


Canada. National Research Council — Technical Informa- 
tion Service. **‘ Time and Motion Study in the Construc- 
tion Industry: a selected Annotated Bibliography.” 
Ottawa, the Council, September, 1958. 8 pages Mimeo. 
(T.I.S. Report No. 27.) 


Institution of Mechanical Engineers, London. ‘* East 
Midlands Branch Spring Meeting.”? University of 
Nottingham, April, 1959. London, the Institution, 1959. 
Various paging. Illustrated. Diagrams. Mimeo. 


Comprises a series of Papers on the challenge of foreign 
competition in the engineering industry, and future 
developments in engineering. The latter series includes 
Papers on the new metals, developments in machine 
tools and production methods, future trends of electronics 
in engineering, future developments in lubrication, future 
developments in corrosion prevention, and "surface 
metrology. 
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Department of Scientific and Industrial Research. ** Notes 


on D.S.1I.R. Grants for Graduate Students and Research 
Workers.” Revised 1959. London, the Department, 1959. 
29 pages. 1s. 9d. 


European Productivity Agency, Paris. ‘* Technical 


Information and the Smaller Firm: Facts and Figures 
on Practices in European and American Industry ” 
Paris, the Agency, 1958 (U.K. agent: H.M.S.O.) 69 
pages. Tables. 4s. 6d. (E.P.A. Project No. 296/2.) 


Describes the results of a survey of the methods used by 
small and medium-sized firms to obtain technical infor- 
mation. “ The survey . . . was expected to show the kinds 
of problems which firms faced, their internal resources 
in terms of technical staff, research facilities and libraries, 
and where they might require supplementing, the 
external sources of information and new ideas which 
were being used, and the manner in which they were 
organised to profit from such factors. It was also 
hoped, too, that the inquiry would give some indication of 
the extent to which outside sources of new ideas could 
be developed and modified, the most appropriate levels 
for presenting these ideas, and the best channels to use 
if they were to reach different sized firms.” 


Gates, Philip. “* Jigs, Tools and Fixtures : their Drawing 


and Design.” 5th edition revised. London, Technical 
Press, 1959. 215 pages. Illustrated. Diagrams. 30s. 


The author’s aim has been to offer the machine shop 
apprentice and the junior in the drawing office, a 
general introduction to the main types of equipment used 
in connection with machine tools, This edition includes 
a new chapter on indexing mechanisms, a much extended 
chapter on press tools, and much additional information 
on special purpose equipment. Contents: Mechanical 
drawing — Sketching — First considerations in the design 
of jigs, tools and fixtures — Drill jigs — Milling fixtures 
i i Cutters — Screw- 
ing equipment — Gauges — Press tools — Cams for autos 
- Special equipment — Jig and tool office procedure - 





Jig bushes — Indexing devices— Magnetic and pneu- 


matic gripping — Materials. 


Hammond, Rolt. * Introduction to Dock and Harbour 


Engineering.” London, Nelson, 1958. 160 pages. 
Illustrated, Diagrams, 25s. 


“In this book the author has tried to review some of 
the complex problems which the engineer must solve if 
a port is to operate at maximum efficiency.”’ Of particular 
interest to production engineers are the chapters on 
cargo handling, and on speeding turn-round. The author 
anticipates criticisms that the book is too elementary by 
saying that only if the basic principles of engineering are 
kept in mind can a modern port be made an inter- 
national asset. Contents: The forces of the sea — 
Planning the harbour — Equipment for submarine work 
—Dredges and dredging— Ingenuity in dock and 
harbour construction — The harbour engineer in war — 
Oil handling in ports— Mechanical engineering in 
ports (deals chiefly with mechanical handling) — Trans- 
port facilities in and to ports. 


Jacobson, Howard Boons and Rouceck, Joseph S. Editors. 


“ Automation and Society.” New York, Philosophical 
Library, 1959. $10.00. 


Thirty-two studies by different authors of the economic, 
social and other consequences of “ automation’ to 
society in general, to specific industries and classes of 
worker, and to the individual person, 


Fernand. “ Radioisotopes in the Service of Man.” 
Paris, UNESCO, 1959. 82 pages. Illustrated. Diagrams. 
5s. 


A popular account of the applications of radioisotopes. 
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The Institution of Production Engineers Journal 


FOR ALL 
MACHINE TOOL USERS 


If your company is in any way associated 
with machine tools, we are sure that you 
will find our publication most interesting 
and informative. If you would like a comp- 


limentary copy simply send us this coupon. 
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Please send me a complimentary copy of 
* Machine Tool Lubrication’. 


ET ne eR 
ADDRESS 





FOR ATTENTION OF 


Post this coupon to :— 
P.D. DEPT. WAKEFIELD-DICK INDUSTRIAL OILS LTD., 
67 Grosvenor Street, London, W:1. JE 
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There’s talk of Sykes down under 


Some time ago a Commonwealth visitor to Britain 
heard about Sykes’ reputation for solving problems 
of gear production. This man’s business was agri- 
cultural equipment, and he believed there was a good 
market in his country for a power ‘take-off’ unit, 
which could operate equipment such as milking and 
ditching machines, water pumps, power clippers, 
etc. But although he could visualize the mechanics of 
his invention he was uncertain about some of the 
technical details of the gearing involved. 

He found this was the kind of problem Sykes take 
easily in their stride. Years of work at their main 
business of supplying first-class generating machines 


and equipment—hobbers, shavers, shapers, and 


cutters—has given them an unequalled store of 
expert knowledge and experience in this field. And 
through their Technical Sales Advisory Service this 
accumulated knowledge is available to everyone who 
comes to Sykes for service. 

Thus this important Commonwealth visitor soon 
found the technical advice he had been looking for. 
Now, on the other side of the world, he has a factory 
producing power ‘take-off’ units—an enterprise 
which might never have been realized had he not 
initially come to Sykes for technical advice. Sykes 
had not only designed the gears, but had also advised 
on the most efficient and economical production 


methods and schedules. 


PR, 


Talk to SYKES about gear production 


Ss” 


W. E. SYKES LTD - STAINES - MIDDLESEX - ENGLAND and associated companies : Sykes Tool Corporation Ltd, Georgetown, Ontario, Canada 
Sykes Machine & Gear Corporation, Newark, NJ, USA > W. E, Sykes Ltd, Mascot, Sydney, Nsw, Australia 
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Honorary Secretary: 
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...1S a line we’re not shooting! 






New, dramatically improved Mobil DTE Oils give a balanced protection 
and service performance that no other oil on the market today can equal. 





New Mobil DTE Oils for hydraulic and circulating systems have 

many specific advantages which, taken together, make a convincing reason for 
preferring them to any other oils of their kind. Here are some of the 
advantages you will get if you use new Mobil DTE Oils: 










LONGER OIL LIFE al 





STABILITY AT ALL TEMPERATURES ~ 





NEW 

balanced 
Mobil DTE Oils 
for protection 
and performance 
no other oil 
can equal 


FREEDOM FROM DEPOSITS a 






PROTECTION AGAINST RUST AND CORROSION ~ 






QUICK SEPARATION FROM WATER a 


LESS WEAR — 











ASK THE MAN FROM MOBIL 


This line is no exaggeration. It is the plain truth, 

proved in careful tests against other well known hydraulic and circulating 
oils. The line down our left-hand margin is taken from a chart of these 
tests. Ask your Mobil representative to show you the chart. He will 
explain how, on ba/ance—on the results of all the tests— 

new Mobil DTE Oils show a clear advantage that can mean lower 

costs and improved production in your business. 

















MOBIL OIL COMPANY LIMITED, LONDON S8S.W.1 
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No. 8 TURRET LATHE FITTED WITH 15m TUDOR 3-JAW CHUCK 


= 
s 
‘Fs Tool Position aa | Spindle Surface Feed Le ee 


DESCRIPTION OF OPERATION | Speed Speed Cuts 
Hex. Turret | Cross-slide | R.P.M. Ft. per Min.| perinch 











Tungsten Carbide Cutting 
Tools 


1. Chuck on A (using Loading Attachment) - | 
Rough Face and Rough Turn C (1st cut) : 
2.;Rough Bore 6 and 4% and Rough a 

Turn C - - - . - 2 — 85 230 70 
3 


Front 1| 85 235 | 48 





3, {Rough BoreDandE - - 3 = 85 133 70 CAST IRON 
a Roush Turn B and Face Back of Flange Front 2} 85 225 70 CASTING 


4. Undercut and Chamfer Bores ang = — 





6. Remove Part from Chuck (using Un- | 
loading Attachment) - - - + 6 ; — — — 


| 
Se 


e¢) —SELLY.-«OAK 
VW BIRMINGHAM 29 


LTD TELEPHONE SELLY OAK //3/ 


Toolholder)- -  - - « + 85 133 | Hand 
Microbore D, E and 6 i. é : 5 : - ‘ 175 285 98 Floor-to-Floor Time: 
5.{Finish Turn CC - : - : = ront 175 465 70 h. 
Fn Double Face Flange - - | — | Front 4} 175 465 70 sechiacnaadhants 
La 


























“2 
L21963 
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with combined Multi - Tool 












and Copy Turning Features 


This MAXIMINOR with both Multi-Tool and Copy 
Turning Features enables the advantages of these two 
techniques to be applied to production in one Automatic 
Cycle of operation. Automatic Handling Equipment can 
also be fitted. The close-up view shows the copy turning 
slide in the right foreground, the multi-tool slide at the 
rear, and a blank workpiece about to be inserted 


between centres in place of the machined component. DRUMMOND BROS. LTD. 


GUILDFORD - ENGLAND 





Write today for full details of this machine. 





Sales and Service for [@ xem’ the British Isles 
DRUMMOND-ASQUITH LIMITED 


KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431, Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 


—, 
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IN-LINE TRANSFER MACHINE 


FOR #47,ATLP CYLINDER BLOCKS 


Two 3 h.p. Asquith Unit Heads which finish ream 
the crankshaft and camshaft bores. 


This Asquith 14-station in-line transfer machine provides, 
among other operations, for semi-finish and finish boring 
crankshaft and camshaft bores; boring and facing a recess 
for the oil pump; milling thrust bearing faces on the central 
crankshaft bearing and reaming the crankshaft and camshaft 
bores. A split liner bush is also pressed in and fine bored 
iN position. 


WILLIAM ASQUITH LTD. 


HALIFAX - ENGLAND 


Hydraulically operated pressing station for in- 
serting liner bushes. 


Sales and Service for the British Isles 
DRUMMOND-ASQUITH LIMITED 


KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 
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Armour-plate is not usually encountered in toolroom scuffing, wear and seizure are experienced. 
or machine-shop; but the tough new alloy steels and R.T.D. COMPOUND resists the extreme pressures of 
nickels are becoming almost daily problems. the most severe machining processes and produces 
ROCOL R.T.D. COMPOUND is a specially designed smooth cutting with minimum wear. 

lubricant for conditions in which the tool sustains ROCOL R.T.D. COMPOUND shortens job-time — and 
extreme pressures, and frictional heat, galling, lengthens tool-life! 




















* From the Rocol R.T.D. book of industrial case-histories. Bs 
WRITE TO ROCOL ABOUT LUBRICATION om 
ard 


























ver 
ine 
pri 
inte 
resi 
Ple 
ROCOL LIMITED 
General Buildings, Aldwych, London, W.C.2 (Holborn 1985/6) 
Rocol House, Swillington, near Leeds (Garforth 2261/2) 
Sol 
a 
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WATER 

OIL 

AND 
DUSTPROOF 
OR 
FLAMEPROOF 
VERSIONS 





























STANDARD 

NEUTRAL POSITION 
OR 

CENTRE CONNECTION 


TWO ONLY 
REPLACEABLE UNITS IN 
THE ELECTRICAL SIDE 


There are only two assemblies in the elec- 
trical side of B.S.A. ACME SNAP-LOCK 
Mk. Il limit switches. a moulded one-piece 
contact block and the contact arm. Inter- 
changeable on all models they are designed 
for easy replacement. Service kits com- 
prising these items, complete with holding 
nut and fixing screws, are supplied at 
moderate cost. 








WATER, OIL & DUST PROOF 


—— pole, double break, double throw, operates 
with either circuit normally open with other 
closed, or maintaining in either position, or 
available with central (neutral) position and/or 









B.S.A. Acme Snap-Lock heavy duty limit switches have 
an established reputation for reliability under the most 










arduous conditions. Recently introduced Mark II ceritve connection. Heavy aluminium die-cast : 
ae we hiheir tive sn case. Water, oil and dust proof. Conduit } in. 

versions retain provec eatures of their forerunners but BS., or No. 3 Admiralty Pattern Cable gland 

incorporate refinements in design and manufacture : entry. Two-screw side mounting or backplate 


mounting in two styles, or Tandem style (back 
to back mounting). Operating lever position 
adjustable in 78 deg. increments through 
82.5 deg. either way from normal. 


principally to simplify servicing, provide complete 
interchangeability of assemblies, increase electrical 
resistance to earth and ensure lasting efficient sealing. 
Please ask for the Mark II catalogue. 


















SINGLE OR DOUBLE ENTRY ~— 


Buxton certificates No. 3574 (Group !) No. 3575 
(Groups II and Ill gases). Meehanite iron castings. 
Self wiping solid silver contacts, interchangeable 
plugs and sockets. Internal mechanism removable 
as a unit for servicing. Single SWA cable 
entry (standard) ; double entry if 
yc Operating lever position adjustable 
in 7.5 deg. increments through 360 degs. Single 
pole, double break, having one normally closed 
and one normally open circuit. Available with = 
central (Neutral) position and/or centre 
connection. sae 



















Made in England under Licence by B.S.A. TOOLS LIMITED, BIRMINGHAM 33 





Sole Agents U.K. 


BURTON GRIFFITHS & COMPANY LIMITED 
SNAP-LOCK DIVISION, 93 ALBERT EMBANKMENT, LONDON, S.E.11 
PHONE RELiance 3891 
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a DEMONSTRATION? 


IF YOU CUT, drill or grind glass, ceramics, 
carbide or any known hard material 

the Neven Mobile Unit will demonstrate 
most efficient production methods 

with diamond tools. May we send this 
Demonstration Unit to your works? 

The Sales Manager would be pleased to 


advise you when the Unit will 





be in your area. 





IMPREGNATED DIAMOND PRODUCTS LTD 


OF GLOUCESTER : ENGLAND 
TELEPHONE 21164 (3 LINES) - TELEGRAMS IMPREG GLOUCESTER 




















NS 





SS 


SN 


SG 


SK 


Sv 
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| Sixteen 


f Standard 





Models 
Available 


SBS 











| MLL 
~ ie SMART & BROWN 


SERIES 3 LATHES 


Numerous combinations can be 





obtained with standard attachments. 
Direct motor and countershaft 


drives can be furnished. Epicyclic 





gearbox is now available 


giving a wide range of spindle speeds. 





ONE OF BRITAIN’S FINE LATHES — Designed for the operator 


Smart & Brown (machine tools) Ltd. 
25 MANCHESTER SQUARE: LONDON: W.I 
Telephone: WELbeck 7941-6 Cables: Smartoo!, Wesdo, London. 


MAKERS OF PULTRA MICRO LATHES AND GRINDING MACHINES 
Member of the GAS PURIFICATION AND CHEMICAL GROUP OF COMPANIES 








Visit us on Stand 2E4, 6th European Machine Tool Exhibition, Paris, 12th-21st September, 1959 
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Special 





ALLOY STEELMAKERS * FORGEMASTERS ‘ STEEL FOUNDERS . HEAVY ENGINEERS 


THOS FIRTH & JOHN BROWN Ltn tre D SHMEFFIELO : ENGLAND 
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THREE-POSITION AUTOMATIC HYDRAULIC 
CROSS SLIDE SOLVES PROBLEM OF BORING 
CLOSELY SPACED HOLES AT ROVER CO. LTD. 


The problem of fine boring close centre holes in this 
Rover gearbox is ingeniously overcome by use of the 
PRECIMAX three position hydraulically operated 
cross slide. The necessary transverse movements are 
preselected and linked with the longitudinal feed 
motions in a fully automatic cycle. 

The three bores (two at 0.625 in. dia. and one at 
0.6875 in. dia.) are repeated by two spindles at the 
opposite end and in addition to close limits on 
diameter and _ relative position, this multiple 
operation fulfils exacting demands in the accurate 
alignment of the opposing bores. The six holes are 
bored using solid tungsten carbide shank boring bars 
in a floor-to-floor time of 2.85 minutes. 


Send for full details of PRECIMAX Fine Boring Machines 
Wece 


LA N D I S L U N D Li M ITE D, CROSS HILLS, KEIGHLEY, YORKS. ’Phone: Cross Hills 3211 
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ee 
Junior 
7" Centre Lathe 


2h.p. motor, 8 speeds, 30-437 r.p.m. 

Also alternatives : 

44-640 r.p.m., and (when fitted with 
2-speed motor) 30-437 r.p.m. 

Sizes made to admit 45", 54” and 72” 
between centres 


An introduction to precision 

is given in the apprentice school 
at ROLLS ROYCE LTD., 

in keeping with the traditional 
concept from which their products 
have achieved fame. 

The machines selected for 

this specialised training include a 
number of 70 JUNIOR LATHES, 
which combine accuracy and 
productivity—characteristics which 
make them worthy of a place 

in the best workshops. 


WAKEFIELD ROAD 
BRIGHOUSE YORKS 


PHONE :— BRIGHOUSE 627 (3 LINES) 
GRAMS:— ‘WOODHOUSE BRIGHOUSE’ 


wo, 30 
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PLAUERT-WETZEL| Horizontal Boring 








and Milling Machines 


gw Wide range of spindle 


speeds and feeds. 























g Ease of control by 
automatic pre-selection of 
speeds and feeds. 


gw Rapid clamping of tools 
in boring spindle by means 
of IsA fast taper and 
quick locking nut. 


gw Boring and milling spindles 








can be engaged individually 
or both together, either at 
identical or different speeds. 





gw Longitudinal movement of 
column in addition to 


normal transverse movement. 





E The photograph above is reproduced 

Brief description MODEL BFKn (Floor plate type) by courtesy of Messrs. C. A. Parsons 
& Co. Ltd., and shows the BFKn 125 
installed in their Heavy Machine Shop. 


100/180 125/200 180/280 


The following machines are also 


Coring Spindle diameter 3.9” 4.9” Ln a available :— Table-Type Horizontal 
Milling Spindle diameter ta 7.9” 11.0” ana cores a an Machines, 
Distance Floor Plate to spindle centre 41”/96” 45”/116” 43:3°/1S7:3" atid Piekents Did Casting Neackines. 
Transverse column travel 108” 138” 167” 

Longitudinal column travel 15.8” 19.7” 24.8” 

Depth bored in one pass/second pass 35”/14” 44”/18” 49°/25” 

Maximum boring diameter aa 44” Sx" 

Maximum milling cutter diameter 20” 25° aS" Sole Britiek Adunts 
Maximum facing diameter 44” Si” Raf Bee By 

Number of spindle speeds 23 33 24 Ss Y K E S 
Range of boring spindle speeds 9-1400 5.6-1000 4-800 r.p.m. 

Range of milling spindle speeds 9-315 5.6-280 4-125 r.p.m. 

Number of fine feeds 36 36 ¢ Machine Tool Co. Ltd 
Range, per rev. of boring spindle .0008”—47” .0008’-47” * Hythe Works, The Hythe 
Number of coarse feeds 18 18 ° Staines. Middlesex 

Range in inches/min. 1.02°-49" 1.02°-49" * Telephone 

Main motor capacity 20 H.P. 27 HP. 55 H.P. Staines 5076 (5 lines) 
Weight without steady, and floor plate 16 TONS 25 TONS 51 TONS Telegrams Sytool Staines 





* Infinitely variable. Fuller details on request. 
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The Butterley range of sheet 
metal machinery includes geared 
and ungeared power presses, 
guillotine shears, press brakes 
and general machinery for the 
hot and cold working of metals. 
All castings are made by the 
“*Meehanite” process in our 
own well-equipped foundries. 
The Butterley foundries are 
available for the production of 
high-grade “ Meehanite ” castings 
to customers’ requirements. 

/ 


Ungeared rigid presses 


We invite your enquiries for 
‘““Meehanite ” castings of 
all grades up to 20 tons. 





The word“ Meehanite” isa egistered trcde mark 


Full details of Butterley Sheet 
Metal Machinery supplied 
on request. 


Type 5D Ungeared Rigid Press. 


sy BRurveazrer 





THE BUTTERLEY COMPANY LIMITED - RIPLEY - DERBY - ENGLAND : Tel: Ripley 41! (9 lines) 


London Office: 9 UPPER BELGRAVE STREET, S.W.I. Tel: SLOane 8172/3 onl 
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for increased 


productivity 


le mark 


Proved for reliability 
and highly economical 
production this 
machine, hydraulically 
operated through 
solenoid valves, is 
designed for high speed 
boring to close 
tolerances of a wide 
variety of components. 
With either single or 
double heads tooled to 
requirement, the 
machine can also be 
equipped witha 
hydraulically operated 
cross slide incorporating | 153" x 228” | 
positioning stops for Table surface. 
precise location. Lo. Sere 

Floor space required 

Weight (approx.) .. 


mMEeEWALSE GROUP SALES LIMITED 


PETERBOROUGH - ENGLAND 


Te ephone: Peterborough 3227 Telegrams: ‘Precision’ Peterborough 








eer cay 
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TRIUMPHS OF SHELL RESEARCH 


‘or Shell Alvania 


For years now Shell Alvania greases have been a 
byword for stability in roller bearings. What is the 
secret? Lithium 12 hydroxy stearate, one of Shell’s 
prized patents. 

But stability is not enough. As new industrial 
techniques have been developed and new machines 
evolved, new problems have emerged with them 
and old problems have been intensified. Shell 
research teams at Thornton have made it their 
business to find the answers. 

First problem was the /ength of life of the grease 
_ charge at the higher running temperatures of some 
'modern machines. Could this life be lengthened? 
Shell scientists, through new Shell Alvania, have 
' given an emphatic answer — at 130°C., the danger 
mark where most greases fail quickly through 
'dynamic oxidation, Shell Alvania will live three 
| times as long. 
The second associated problem was the oxida- 
‘tion promoted by yellow metal cages. Could this 


The Research Story 


be reduced? The answer, in Shell Alvania, is the 
virtual suppression of the effects of yellow metal. 

Problem three was corrosion caused by moisture. 
Could this be prevented? The answer was given 
in the Thornton Wet Bearing Rig Test*, where 
new Shell Alvania won an anti-corrosion rating 
of 10 out of 10. 

New Shell Alvania greases were put on the 
market in March, 1957, and already, as proof of 
their success, tens of thousands of new electric 
motors leave British makers’ works each week 
with Shell Alvania greases in their bearings. 

What is the moral of the Shell Alvania Story? 
That Shell research is supremely applicational. 
The centre at Thornton is always ready to work 
with even the most specialised sectors of industry 
to produce the right grease for the job. If you and 
your organisation have any major lubrication 
problems, it will pay you to get in touch with your 
local distributor of Shell Industrial Lubricants. 





* In the Thornton Wet Bearing Rig Test, water was fed through a 
20 mm. bore bearing with a special demountable plastic cage (to 
simplify inspection) charged with the grease under examination to 
a weighed quantity rotating at 3,000 r.p.m. The rate of supply of 
water was one gallon per minute, the water running to waste. After 
5 hours’ operation the bearing was removed and stored horizontally 
half immersed in water for three days. Anti-corrosion merit ratings 
were given at the end of the test. High-quality greases without 
special protectives showed an average rating of 3 out of 10, while 


new Shell Alvania rated 10 out of 10. 


ALVANIA GREASES 


another proof of Shell leadership in lubrication 
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Engineers SERVICE and SUPPLIES 


SERVICE 


A team of specialist engineers is now available 
to assist customers in the correct use and 
maintenance of our products. These engineers 


have considerable experience in one or other of 


the following types of operation :— 

Milling ; Boring ; Reaming ; Tapping ; 
Grinding and Scurfing ; Power Transmission. 
In the event of any problems arising,a phone call 
or letter will bring a specialist engineer to assist 

on the spot. 





SUPPLIES 


Among the wide range of engineers’ equipment 
manufactured and distributed by us are :— 


‘“‘“Galtona-O.K.” Inserted Blade Milling Cutters, 
Boring Heads and Tool Holders, ‘“‘Galtona” 
Ground Thread Taps; Dies, Drills, Chucks, 
Solid Milling Cutters and Reamers, “Carborun- 
dum” and “‘Aloxite” Abrasive Products, Precision 
Tools, Electric Tools, Machine Toois and Small 
Tools, Power Transmission equipment—in fact 
“Everything for the Engineering Shop”. 





Richa id Lt yd © TG = 


= +GALTON HOUSE, ELMFIELD AVENUE, TYBUKN, BIRMINGHAM, 24 






Telephone: Ashfield 1801, Telegrams ‘‘Cogs, Birmingham” 
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‘SSEEGER CIRCLIPS... easy to fit and 360° safe!” 


One of the Sheepbridge Engineering Group 
Automotive Engineering Limited The Green, Twickenham, Middlesex 


Telephone: Popesgrove 2206/9 Telegrams: Motif, Twickenham 
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SPARK 


MACHINED 
from the 


SOLID 











(Above) An intricate electrode 
(Mazak) and finished workpiece (high carbon steel). 
(Top Right) the machine and power unit. 

Note the extra-large worktank. 

(Right) new filtering system 


to ensure clean dielectric. ce, 


U'be lates IDP SPARCATRON 


IMPREGNATED DIAMOND PRODUCTS LTD - OF GLOUCESTER - ENGLAND 


e Agents for the United Kingdom BURTON GRIFFITHS & CO. LTD KITTS GREEN BIRMINGHAM 33 
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Cleaning component parts for 
the new Hoover Junior Cleaner 






At the highly mechanised Hoover Factory at Perivale in Middlesex a Dawson 
metal cleaning and degreasing machine plays an important role in the efficient 
production line for the new Hoover Junior cleaner. The illustration above ele titer 
shows how the three diecast components converge ready for washing. The f 
two smaller components come from the bottom left and the housing comes down ~~ veg 
the chute from the top left. large and 
This is only one of the countless applications for the Dawson metal cleaning Taalelineladiacs 
and de-greasing machines which are widely used in every grade of engineering 
from electric shaver components to heavy diesel cylinder blocks. 

A catalogue giving full details of these machines can be sent, on application, from 
Drummond-Asquith (Sales) Limited at the address given below. 





Sole Distributors 


DEGREASING AND DRUMMOND= ASQUITH LTD 
CLEANING PLANT King Edward House, New St..Birmingham 


Tel. Midland 343 








Manufacturers : 


DAWSON BROS. LTD., Gomersal, Near Leeds. Tel.: Cleckheaton 3422 (5 lines) 
LONDON WORKS, 406 Roding Lane South, Woodford Green, Essex. Tel.: Wanstead 7777 (4 lines) 
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Have no fears... 





SPENGER GEARS 











SS TTUTUTUUULIUUUL LALLA ULLAL ULL LL 

e SPURS, HELICALS 

e BEVELS (straight and spiral) 
RACKS, SCREWS 

e WORMS, WHEELS 

e REDUCTION, CHAIN 


Supplied complete or from customers blanks 


STIMU UL ULUUL ULLAL LULL ULLAL 


SrHUITIUNUUIIIINIOUIILICUITIUVOUULUUIUIO 


ST TUTUTUUILULUIUL ALLL LLL 


VICTORIA ROAD EAST, LEICESTER 
Telephone: Leicester 67446 & 67932 


Telegrams: Gears Leicester 








THE PRESENT COMPLICATED STSTEM THE NEW SIMPLIFIED COAXIAL SYSTEM 
OF SERVO CONTROL 


\ale SOR THE FIRST TIME— 

SM ~ A LINEAR ACTUATOR WITH EXACT 

; POSITIONAL CONTROL OF PISTON 
ROD EXTENSION 


@ Servo or non-servo @ Electric or 
mechanical input signals @ No-leak valve 
allows accumulator operation or small 
capacity pump @ Automatic lock valves 
o incorporated @ Instantaneous response to 
controls @ Insensitive to temperature 


' 4 HYDRAU LIG OR variations @ Accurate to any required 
PNEU MATIC ACTUATOR = “zee & Simple: tow cost. 


HYDRAULICS & PNEUMATICS LTD., WULFRUNA WORKS, VILLIERS ST.. WOLVERHAMPTON. Tel.: 24456 
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British built 


This photograph illustrates the HP.30 Hydraulic Machine broaching 
broaching components with a spline broach. 

The machine is controlled by push buttons 

placed conveniently at the operator’s right hand. 

Other features include automatic limit switches 


machines 


and variable cutting speeds. 

Standard Horizontal Machines range from 
5000 Ib pull— 30” stroke to 

100,000 ib pull — 78” stroke 


Photographs: Courtesy of 
The Butler Machine Tool Co Ltd 
Halifax 


ME— 
EXACT 
ISTON 


tric or 
k valve 
- small 
- valves 
onse to 
erature The Lapointe Machine Tool Co Ltd 
equired wens Otterspool Watford-by-Pass Watford Herts 
Telephone Watford 31711/2/3/4 Cables Lapointe Watford 


Also The Lapointe Machine Tool Company Hudson Mass. USA 
ol: 24456 
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If you drill or tap HOLES in metal, 
do ask us to tell you how the 


HUNT Tolerance-Masters 


can save you plenty of money. 


Almost everybody who knows about them 


uses them. Write for leaflet No. 14 


A COMPANY 
7 | OF THE 
[" EXPERT 

A yoo croup 








\ 

Herbert EX UNT «& Sons Limited , 

Elsinore Road, Old Trafford, Manchester 16 , 

(Trafford Park 0663/4) i 

* * 














Avoid all RUST in transit 


a 


Finished metal parts are particularly liable to damage by rust in transit. 
All the time, skill and raw materials expended on their manufacture are wasted unless 
they are adequately guarded against oxidation. It 1s an inexpensive and simple 
operation to apply RODOL rust preventives to all finished metal products and give them 
complete protection for as long as is necessary The RODOL range includes non-drying, semi- 
drying and full-drying types, apart from de-watering fluids They can all be applied quickly by brush, 
spray or by dipping. Why take chances ? Investigate the RODOL range today and as a first 
step write for Publication SP.176 which describes all the RODOI. products and their uses. 


Protect goods before despatch with 





FLETCHER MILLER LTD., ALMA MILLS, HYDE, CHESHIRE. 
Telephone: HYDE 3471 (5 LINES) Telegrams : EMULSION, HYDE 









ES Also ct LONDON, WEST BROMWICH, NEWCASTLE-ON-TYNE, CARDIFF, GLASGOW AND BELFAST Sy 
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HYDRAULIC 
PRE- SE LECT 


ton greater opersling 
~-laster penewraling capacity 








Photograph by courtesy of 


OTIS ELEVATOR CO. LTD. 


JAMES ARCHDALE & CO. LTD. 


Registered Office: Ledsam Street, Birmingham 16 Works: Blackpole Works, Worcester 
Telephone: EDGbaston 2276 Telephone: Worcester 4355 


A member of the Staveley Coal & Iron Co. Ltd., Group 


Sole Selling Agents: 
ALFRED HERBERT LTD., COVENTRY. Telephone: Coventry 89221 
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CONSULT ap FOR 


EQUIPMENT for AUTOMATION and MEGHANISATION 


@ One of the many special products made by us 
for the Ministry of Supply. 


@ We Design and Manufacture Special Purpose 
Production Machinery and Equipment. 


@ Our specialised knowledge and practical 
experience in this work includes the use of 
Hydraulics and Pneumatics in Machinery 
Operation. 


@ We also have a standard range of Packaging 
and Food Processing Machinery. 





RY Barraclough _Lid, WARTWOOD ROAD * SOUTHPORT « LANGS 


Phone : SOUTHPORT 55661/2 Grams: PACKAGING, SOUTHPORT 









Production Gauge 


The sure measure of production efficiency is 
— how many minutes in the hour your machines 

are working. The Servis chart will tell you when, 
and for how long, working and idle periods occur. 


This is valuable data for those who are in control. 


GET THIS INFORMATION TODAY 


There is a Servis Recorder which meets your needs 
in every respect, and you should know about it — rt) 
(1) 


write for full details to :- 


SERVIS RECORDERS LTD 


Dept I-P-E - 19 LONDON ROAD - GLOUCESTER 
Telephone: GLOUCESTER 24125 
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Fit 

Wild- Barfield 
furnaces 
into your 
production 
line 











2g | RR NR ARE TRS RL 


















‘ ; A Wild-Barfield furnace will bring immediate advantages. It 
> : 
' speeds up production and helps to cut costs by eliminating 
: delays and wasteful handling. Built to the highest standards 
of workmanship, these furnaces offer consistent results and 
minimum maintenance. The Wild-Barfield Research 
Department is available at all times to advise you on your 
heat-treatment problems. 
Continuous and batch type furnaces for : 
| NORMALISING 
\ HARDENING 
| TEMPERING 
GAS CARBURISING / i 
CARBONITRIDING : : . 
BRIGHT ANNEALING 8 
etc. ee ee ee ee mm a 
, 





ELECTRIC 


ud) FOR ALL HEAT-TREATMENT PURPOSES 


FURNACES 





WILD-BARFIELD ELECTRIC FURNACES LIMITED 
ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS. Telephone: Watford 26091 
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BRANDED BOLTS 













Each type of Newall bolt 






Newall Hitensile ... Newalloy... 






Newallastic ... Newall Hi-tem... 






is branded with its own distinctive mark 






I —_——_—_ and is recognised by engineers as having 
i= —P) 






“unique” qualities. 







We shall be happy to supply any engineer 
designer who is interested with details of 
the various bolts and studs, which cover 
the full range of modern requirements. 

















COMPANY LIMITED 





LOOK FOR THE NEWALL BRAND 










Marconi radar gear accuracy 


checked with Goul d €f| measuring 


equi pment 











To ensure the utmost precision—so vital in radar gears— 
Marconi’s Wireless Telegraph Co. Ltd. rely on 

simple but exact checks with Goulder equipment. 
Designed with the greatest attention to detail 

and made from specially selected materials, 

Goulder equipment embodies the 

highest standards of accuracy and craftsmanship. 

The comprehensive range of Goulder gear measuring 
instruments includes five types of rolling gear testers, as 
well as involute testers and lead measuring machines. 





Checking high accuracy radar gears 
on .a Goulder No. 1 Rolling Gear 
Tester at Marconi’s Wireless Tele- 
graph Co. Ltd., Chelmsford. 
















Special machines can also be made for 
particular requirements, 
Goulders also make 
Worm and wheel testers * Hob tester 
Pitch testers * Sine tables 
Universal beam calipers * Jigs, fixtures 
Tools and gauges * Aircraft components 


We shall be pleased to advise on the best method of gear 
measurement for your needs—just telephone or write to: 


J.Goulder & Sons Ltd. 


Kirkheaton, Huddersfield. 
Telephone: Huddersfield 5252-3 














When the Steel Industry turns... 


it turns 


EVERY MODEL IN OUR 
CURRENT RANGE HAS BEEN 
SUPPLIED IN RECENT YEARS 
TO BRANCHES OF THE 
STEEL INDUSTRY — 


Amongst these are: 


DORMAN LONG (STEEL) LTD. 
ENGLISH STEEL CORPORATION LTD. 
THOS. FIRTH & JOHN BROWN LTD. 
STEEL COMPANY OF WALES LTD. 
STEWARTS & LLOYDS LTD. 

RICHARD THOMAS & BALDWINS LTD. 





The photograph illustrates the machining of 

a Cast Alloy Steel Pilger Roll for steel tube 
manufacture, on a Denham 21 in. Swing Lathe. 
At the roughing operation a 3 in. depth of cut and 
a 0.020 in. feed is used, and the component is 
then hardened and tempered to 310/350 Brinell 
and finish turned on the bearings and O.D. 


LATHES 


DENHAM’S ENGINEERING CO. LTD., 


HALIFAX, ENGLAND 
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for RELIABLE S.G. 


IRON CASTINGS 





Pioneers in the development of this versatile 
new material, S.G. Iron, S. Russell & Sons Ltd. 
produce in addition to BS 2789 types 1, 2A 
and 2B, many other special types, including 
Austenitic. $.G. [ron gives a high yield strength 
combined with good machinability, the strength 
of steel and the rigidity of cast iron. It can be 
used as alternatives to many other and more 
expensive metals for a variety of applications, 
details of which will be gladly given. 

S.R.S. also supply all varieties of High Duty 
and Alloy Irons and Grey Iron for machine tool 
and general machining purposes, in a wide 
range of sizes and quantities. 








5ft.6in. | 








We shall be pleased to receive your enquiries. 


S. RUSSELL & SONS LTD 


FOUNDRY DIVISION FIRST FOR S.G. IRON CASTINGS 


Head Office: Bath Lane, Leicester. Phone: 23211 (6 lines) 





SRS92 













WHEN YOU ARE WANTING NEW 


AIR COMPRESSORS 


DO NOT FORGET THAT WE HAVE 
A COMPLETE RANGE TO SUIT ALL DUTIES 





Whatever it is you need—large or small capacity 
—high or low pressure—we can supply the best 
machine for the purpose, and our fifty years 
of specialised experience are at your service. 


REAVELL & Co. Ltd. 


IPSWICH 












Telegrams : Reavell, Ipswich Telephone Nos.: 2124-5 
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Photograph by courtesy of 
Rolls-Royce Limited 








More wear resisting {uF TM 33 Carbi e 
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6 } B suor BLAST NOZZLES 
s 
Glostics Ltd 


AGENTS - IMPREGNATED DIAMOND PRODUCTS LTD - TUFFLEY CRESCENT - GLOUCESTER 








watch 
the 


market 


























watch 
your | 
business 


Produc-Trol 


visual control charts 


Right now you probably know the exact 
state of the stock market as it affects 
your particular interests. Can you say the 
same about the current position in your 
business? 

Produc-Trol visual wall charts keep 
tabs on every stage of any working pro- 
gramme, with day-to-day comparisons of 
performance with schedule. Produc-Trol 
spotlights holdups remorselessly; nothing 
is concealed. 

Produc-Tro!l will give you an instan- 
taneous visual picture of your programme 
and performance on Production, Sales, 
Budget, Order, Transport, Repair or Press 
Date schedules—its applications are in- 
finite, but its message is constant: this is 
how you stand! 





from the Systems Division of 


=] Role) 7h i we) = 7) ee naa) 


Head Offiice: 
Banda House, Cambridge Grove, Hammersmith, London, W.6. Telephone: RiVerside 4121 (20 lines) 


London Sales Office: 
58-60 Kensington Church Street, London, W.8. Telephone : WEStern 7250 (10 lines) 


ON-THE-SPOT SERVICE FROM THE FOLLOWING BRANCHES: 


Belfast Birmingham f _ Bristol ° Cardiff : Dublin ° Dundee 
Edinburgh . Exeter : Glasgow ° Leeds . Leicester ° Liverpool 
uton * Manchester : Middlesbrough + Newcastle * Nottingham ~- Preston 
Reading . Sheffield fourth - Stok rent + Tunbridge Wells 
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Microptic i 
Scale 


Reader 


With the Microptic Scale Reader, machine tools, 
measuring instruments, etc., can be set and 
controlled accurately, simply, and without fatigue 
or eye-strain. 


Precision : Reads direct to 0.001 in. (metric version, 
0.01 mm). 

Legibility: The scale is brilliantly illuminated, 
and can be read easily from as far away as 6 ft. or 
more. The reader has a magnifying window. 





Accuracy: Maximum error, 0.0006in. in any 
12in., 0.001 in. in any 48 in. Errors are random 
and not cumulative. 

Scale length: 6 ft. and 3 ft. lengths are standard, 
other lengths can be supplied. 


— oe 


The scale reader is small and easy to fit to the 

majority of machine tools, etc. It has many 

refinements, all described in our catalogue 
CT 141/d25. 


ga RO 









98 ST. PANCRAS WAY LONDON NWI 


Tel: Gulliver 5636 
















rnal 
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Mass Production Units 


Terrys Flexible Shaft 


Here’s the answer to your trans- 
mission problems—precision shafts 
which we can design and supply in 
any length or diameter. 


Terrys Suds Tubes 


Flexible, strong and easy to handle. 
End fitted with flat spring sheath to 
prevent fracture. Supplied in any 
length or diameter. 


Send for this useful book, 


Spring Design 


below. 





and Calculations 


Published by Terrys,. this 
handy 130-page manual is of 
great practical value to 
users and buyers of springs. 
Send for your copy today. 
12/6 post free from address 


Terrys Belleville 
Washers 


Specially designed for long- 
life and hard wear. From 
-718” to 1:375” diameter. 


S©® 


Terrys Circlips 


2” to §” diameter. May we send 
you samples of circlips and a 
deflection chart for Belleville 
Washers now used extensively 


in press tool work? 


TERRYS 


HERBERT TERRY & SONS LIMITED, REDDITCH, ENGLAND. 
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FERRANTI 


can solve production control problems 


Ferranti, the first company to market any electronic 
digital computer, is ready to overcome your production 
control headaches with PERSEUS and PEGASUS, the 
Electronic Data-Processing Systems that bring proven 
reliability from years of experience. 

PERSEUS, designed for large organisations and groups 
of companies, is the most powerful system in Europe 
to-day, while PEGASUS, intended for medium-sized 
establishments, especially those with commercial and 
technical applications, has proved a most versatile 
system. Both systems are based on magnetic tape and 
are fully supported by systems-study, training, pro- 
gramming and maintenance services. 


FERRANTI LTD 


WEST GORTON - MANCHESTER [2 Tel: EASt 1301- London Computer Centre: 2! Portland Place W.1!. Tel: LANgham 9211 


with 





Ferranti Electronic Data Processing System 








R 
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Does the 


Lion’s 
share 
of the 
work ! 


DC8la 








If the press 
operator looks on 


his guard with 








]. P. Udal Limited, Interlock Works, Court Road, Birmingham 12 





pRODUCTION sere 


frustration, he is 


exposing himself to 





danger, you to 
damages. Better 
ask Udal about 
* Fastrip’ 
synchronised 


guards designed 


safety without 
impeding 


production. 


PRESS GUARDS 





Telephone: CALthorpe 3114 





Let us 
be your 
machine 


Complete facilities plus 
precision & service second to none 


@ Capstan and centre lathe work 
@ Milling—all types 

@ Surface and universal grinding 
@ G-SIP jig boring 


MARSDEN & SHIERS LTD. 





...as well as 


shaping, honing, 


drilling, tool- 
making, etc. 
to meet your 
every need. 
ATO & ARB 
Approved 








Davis Road, Chessington, Surrey. Phone: Elmbridge 5333-4 











— 
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AUTOMATION 
LINE 
CONTROL 


















“FMP” SERIES 
8 POLE TYPE 








} > ANY combination 
| of normally open or normally 

closed poles up to EIGHT. 
S 





> Contact rating 15 AMPS at 600 VOLTS A.C 








‘ > Available as ‘plug-in’ types 


; >» Latching attachment optional 






Write TODAY for our NEW Motor 
Control Gear Catalogue MSI0 





ARROW 


ARROW ELECTRIG SWITCHES LTD. Hancer LANE - LONDON « Ws 










19 
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Steel 


Tubing 


We carry 
Mild Steel 
Carbon Steel 
Stainless Steel 
TUBE 





@ In scores of diameters and 
wall thicknesses. 





@ In random lengths, or cut to 
any size (however short !). 


€ @ Thick wall tube a speciality. 
& @ Send for booklet which gives full 
particulars. 
Markland Scowcroft 


LIMITED 
BROMLEY CROSS, NEAR BOLTON 


Telephone : EAGLEY 600 (5 lines) 
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Specialists for many years in complete 
manufacturing of Pneumatic equipment. 
Improved methods of production enable 
us to make surplus plant available for 
undertaking other products in the wide 
field of General Engineering. 


SPEEDY DELIA errive PRICES 
_ 











THESE MACHINES 
ARE READY To 
SERVEYOU! 


e rerberts N 
“a, 0" 








Capstans. 
e meiting 
lachin 
010" to 142" 
Capacity, 
@ Honing 
fachines from 
i, dia to 12” 













ST tea LIMITED E 


@ Horizontal and Vertical Milling. 
@ Turning Capacity 34” dia and 24” swing. 
@ Bar Automatics |?” dia max. @ Chucking Automatics 12” dia mex. 
ALL ENQUIRIES WELCOMED 
COMMON LANE KENILWORTH 
Telephone Kenilworth 891 


WARWICKSHIRE 
Telex 31551 











Ratliff 


SPRINGS 

























ee oy enna) 
E 









Ratcliffe Springs never lose their temper ! 
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) ““ARO-BROOMWADE” PNEUMATIC HOISTS 


the lightest and smallest of their kind, measuring only, 
104 in. X Sin. diameter. 4 and 1 ton lifting capacity, 


t ; : : : : 
link or roller chain — keeps production lines flowing: 
ble 
for 


ide 


smoothly. 









afd DOWN 









““ARO-BROOMWADE”’ 
SPRING BALANCERS 


save you time and money and offer these advantages: 
* Low Cost 


k In-line suspension of tool —no twisting or turning 
of cable 


* Quick, easy adjustment of spring tension 
* Long life nylon sheathed steel cable 
* Two models —5Ib. and 10 1b. capacity 


*“BROOMWADSE””’ 


AIR: COMPRESSORS & PNEUMATIC TOOLS 
Your Best Investment 


BROOM & WADE LTD -: P.O. BOX No. 7 - HIGH WYCOMBE - ENGLAND 
Telephone: High Wycombe 1630 (10 lines) Telegrams: “‘Broom’’, High Wycombe. (Telex) 
658 SAS 
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Increase production with NEW ( 





incorporating ‘Magnadur’ 






ceramic magnets 


DRIVING MOTOR 


COOLANT INLET 








GEAR BOX 
*MAGNADUR’ RINGS 


COOLANT OUTLET SCRAPER PLATE 


(Both sides) 
% Higher Production rates The heart of the New Philips ‘Magna-Drum’ coolant Clarifier 
ne is a compact unit which is magnetic over its whole surface area, 
% Finish improved. and incorporates ‘Magnadur’ high power ceramic magnets. The 
® Culadyp annnni equipment will filter straight cutting oils or soluble oil coolants 
nny Sa. without any modification. A very high proportion of grinding 
Steer enhesl dvessines abrasive is always entrained in the ferrous swarf collected. Standard 
o ° ‘Magna-Drum?’ Clarifiers are available for handling flows of 
% Coolant saved 300 g.p.h. to 7,500 g.p.h. British Patent No. 765495. 
Larger equipments can be designed 
% Sludging of settling 7 yy to suit special applications. 
tanks prevented PHILIPS 4 THE DEPENDABLE FILTERS 





us) PHILIPS ELECTRICAL LTD 


FILTRATION DEPARTMENT 
Century House + Shaftesbury Avenue + London - WC2 
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Heli-Coil Inserts are self-anchoring thread liners made 


from high tensile stainless steel wire. In tapped holes 
Si rew they provide a conventional thread with higher loading 
strengths and greater resistance to wear and stresses 


than unprotected threads. The Heli-Coil eliminates 


stripping, seizing, galling and corrosion. It literally 
rea armours the thread. The Heli-Coil offers a unique 
opportunity for product cost revision. It is “a natural” 


for automation, it can make dramatic cuts in time and 


= labour costs. Assembly is the ultimate in simplicity — 
,'§e S just drill, tap and install. The Heli-Coil saves weight 
and space. It improves the serviceability and appearance 


of the end product. We suggest you write soon 
for data on Heli-Coil, the British-made Insert that is 
available internationally. It is a product of the day 
and this atomic age. 

For further details write for Sales Leaflet APL 48/E8. 





— =» 


<< 


ARMSTRONG PATENTS CO. LTD. EASTGATE, BEVERLEY, YORKSHIRE 


BEVERLEY 82212 
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RANGE OF QUALITIES 


Steels in the carbon range 0.080/0.85% 

Case-hardening steels. 

Free-cutting steels. 

Low alloy steels. 

For machining, bright drawing, forging, 
drop stamping and general engineering. 


RANGE OF PRODUCTS 


Billets from 3” sq. upwards. 

Rounds from 3” to 9%". 

Hexagons from 3” to 33”. 

Squares from 3” to 4}”. 

Flats in certain sizes. 

Colliery roof supports and accessories. 
Special T.H. yielding arches. 


COILED BARS 


Rounds 3” to 2%” in 500 Ib. coils. 
Rounds 3” to 134” in 900 Ib. coils. 
Hexagons 3" to 7%" in 500 Ib. coils. 
Hexagons 3" to 1” in goo Ib. coils. 
Coils may be split if required. 


COLD FORGING QUALITY WIRES 


0.240” to 0.550” in 500 Ib. coils. 
0.550” to 1.000” in 900 Ib. coils. 
Coils may be split if required. 
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THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


A @ Company TELEX 54141 TELEPHONE: ROTHERHAM 2141 (10 lines) TELEGRAMS: YORKSHIRE, PARKGATE, YORKS 











Today gas is the fuel in forging, annealing, 
rivet heating and other basic heat processes 

in shipbuilding and heavy engineering; gas 
also has specialised applications such as 
drying before shot blasting. Industrial Gas 
research and consumer service ensure 

that tomorrow gas will be Britain’s 

most economic fuel... AND TODAY— 
every industry and 12 million homes use GAS. 


ISSUED BY THE GAS COUNCIL 












